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Keeping pace with modern 


| 
CENTRAL 
STAT \ONS 


These two Elliott turbine-generator 
units are located in an interesting 
new central station which was com- 
pleted at a station cost of $139 per 


kw! The turbines operate on steam 
at 850 psi, 900°F. Both machines 


are base loaded, part of the power 
production being used for a local ae 
distribution system and the surplus 


sold as block power through a 
transmission interchange. 


GENERATORS | 
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This Elliott turbine-generator unit serves 
an industrial power plant. It extracts 
steam for process at 30 psig, being 
supplied with 400 psig, 700°F steam. 
This unit is an extension to an exist- 
ing industrial power plant served by 
an Elliott back-pressure extraction unit. 


ELLIOTT TURBINE-GENERATORS meet the requirements New Engineering Bulletin... 
for efficient power generation in utility stations, and the “Fundamentals of Turbine 


balanced power and process steam requirements of indus- Speed Control” contains 32 
pages of the latest information 


on this important aspect of tur- 
lel ical el de by Elli Ach bine design and performance. 
steam and electrical elements are made by Elliott and the §=— wrice for Bulletin H-21 to the | 


result is a coordinated unit, specifically designed to the Elliott Company, Steam Turbine 
individual needs of the plant or station. Department, Jeannette, Pa. 


ELLIOTT Company Fc 
oS o © @\ de Oe 


GENERATORS DEAERATING HEATERS EJECTORS CONDENSERS COMPRESSORS TURBOCHARGERS TUBE CLEANERS STRAINERS 


trial plants. Their modern appearance is indicative of 
their sound design and superior performance. Both the 


TURBINE-GENERATORS TURBINES MOTORS 
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EDISON 
OMNIGUARD 
IMPROVES 


OPERATING 
EFFICIENCY 


Whether you're seeking more production from 
electric power stations and plant equipment or 
greater safe speed from seagoing vessels, you will 
find Omniguard can heip you get more efficiency 
from your present equipment. 


Many operators are already using Omniguard, the 
unique temperature indicating and alarm system 
designed by Thomas A. Edison, Inc., as the best 
means of eliminating waste due to downtime, re- 
pairs and lost production. 


Omniguard improves plant efficiency and lets you 
operate at peak capacity because it unfailingly 
reports when dangerous temperature conditions 
occur at one or more points. And does it at sur- 
prisingly low cost. 


In 

POWER 
STATIONS or 
CARGO 


A modular system of monitoring one to an un- 
limited number of points simultaneously, Omni- 
guard watches continuously. When a bearing starts 
heating up or a process becomes critically hot, it 
automatically gives a warning and/or shuts down 
the equipment before it is damaged. 


The low cost unit is easy to install. It is non-elec- 
tronic and simplifies installation and maintenance 
through the use of copper wiring between all 
components. 


See for yourself. A personal demonstration can be 
arranged at your own plant. Take it apart. Analyze 
it. Find out how simply Omniguard improves 
operating efficiency. Just write! 
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SSENGINEERS' PREVIEW 


© NEW: YORK SHIPBUILDING 
CORP., has received a $2,000,000 
contract from the General Electric 
Co., for the engineering and con- 
struction of the largest pressure ves- 
sel of its type ever built. 

This pressure vessel —a welded 
steel atomic reactor tank — will be 
built for the Commonwealth Edison 
Company's 180,000-kw Dresden nu- 
clear power station near Chicago. 
The cylindrical vessel, 12 ft 8 in. 
inside diameter and 42 ft high, will 
stand upright inside a steel sphere 
190 ft in diameter. 

The pressure vessel will have a 
3¢-in. stainless steel cladding over 
the inside of a 5-in. thick carbon 
steel welded assembly. When filled, 
it will hold approximately 278,000 
lb of water. The vessel will weigh 
approximately 400 tons. It is de- 
signed for an operating pressure of 
1000 psia and an operating tempera- 
ture of 544.6 F. 


© RUFUS OLDENBURGER, of 
Rockford, Ill., joined the Purdue 
University faculty on September 1 
as professor of engineering sci- 
ences and mechanical engineering. 
Mr. Oldenburger has been director 
of research for the Woodward Gov- 
ernor Co. A world-renowed author- 
ity in the fields of mathematics and 
automatic controls, he has had 
many years of experience in teach- 
ing and research, POWER EN- 
GINEERING readers will recall 
with pleasure his article What the 
Wigglers Can Do for the Power 
Engineer, December 1954 issue, 
the only clear and understandable 
explanation we have ever seen of 
frequency response, how it works, 
and what you can do with it. 


© GULF OIL CORP. has released 
details concerning a major deposit of 
columbium ore discovered by Do- 
minion Gulf Co. in northern On- 
tario. Preliminary drilling suggests 
large tonnages of the metal may be 
readily available at a location on 
Nemegosenda Lake, 17 miles north- 
east of the town of Chapleau. Colum- 


bium (which chemists now call 
niobium) is an expensive and strate- 
gically important metal especially 
useful in the stabilization of certain 
stainless steels employed for high 
temperature service by the petro- 
leum, chemical and other industries. 


€ ADVISORY COMMITTEE on 
Science Manpower, appointed by 
the New York City Board of Educa- 
tion, is considering the possibility 
of recommending the employment 
of retired scientists and engineers 
to meet the present shortage of 
science and mathematics teachers. 
Dr. Joseph W. Barker, President of 
ASME, and a member of the Ad- 
visory Committee, made the sug- 
gestion at a recent meeting of the 
committee. 

In order to determine if such a 
supply of prospective teachers ex- 
ists we urge all interested scientists 
and engineers to write to Samuel 
Schenberg, Board of Education, 
110 Livingston St., Brooklyn, N. Y., 
and enclose a brief biographical 
sketch of their educational qualifi- 
cations and scientific and industrial 
experience. 


© THE HANGER, the dresser, the 
knockout man and the middle pulpit 
operator sound like names from stor- 
ies by the late Damon Runyon. The 
odds are, however, he never heard of 
them. For these are not trademarks 
of Runyon’s rogues but job titles of 
men who help man the nation’s steel 
mills, says American Iron and Steel 
Institute. 

The middle pulpit operator is 
sharp, but his professional operations 
pertain to manipulating levers in a 
bar mill, directing hot rolled steel 
through various phases of the manu- 
facturing process. And the knockout 
man is no dealer in unconscious 
states. He pries metal castings out of 
molds. Likewise, sartorial splendor 
is not a requirement for the dresser’s 
job. The title comes from his duties 
of dressing or reshaping worn and 
damaged tools. 

The gag straightener doesn’t spend 





his days working over the jokes of 
the end man. The gag straightener 
operates a power-driven press that 
straightens bent or warped steel 
products, while the end man, with- 
out so much as a snicker, ties wire 
bands around bundles of galvanized 
wire. 


© DETROIT EDISON CO. has 
ordered a 325,000-kw steam-tur- 
bine-generator unit— one of the 
largest electric power generating 
machines yet to be manufactured in 
the world —- from General Electric 
Co. It will be installed at the utility’s 
St. Clair power station north of De- 
troit, and will boost the station’s 
electrical generating capacity to 
over 950,000 kw. A cross-com- 
pound, double-flow, reheat type 
turbine with 43-in, last-stage buc- 
kets will drive the generator. The 
turbine will use steam with an ini- 
tial pressure of 2400 psig at 1050 F. 


© SCANLAN-McMAHON = ASSO- 
CIATES, INC., a new firm of con- 
sulting engineers has been established 
to engage in the design, installation 
and operation of steam power plant 
equipment, especially feedwater heat- 
ing and conditioning equipment and 
combustion contro! systems. Much of 
the members’ experience has been in 
industrial steam power plants, where 
the new firm plans to center its ac- 
tivity. Main office of Scanlan-Mc- 
Mahon Associates is 18724 Scottsdale 
Blvd., Shaker Heights 22, Ohio. 


© NEW STEAM TABLES cover- 
ing a range from 5500 to 10,000 
psia and 32 to 1600 F are now 
available for power systems calcu- 
lations. The tabies are not based 
on new data, but are reasonable and 
consistent extensions of the Keenan 
and Keyes tables. 

Developed primarily for industry- 
wide use during the time required 
to produce authoritative tables 
based on experimentation, the new 
data were prepared by a subcom- 
mittee appointed by the Power Di- 
vision of ASME. 

The subcommittee made use of 
presently available tables and, in 
regions not previously evaluated, 
developed a table using graphical 
and numerical methods. The new 
data, plus a table devloped by 
United Aircraft Corp., were joined 
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“Wow! Pop, dig 
that crazy snail!” 


to the Keenan and Keyes steam 
tables to provide data over a 
broader range of pressures and 
temperatures. The new tables are 
expected to meet the needs of 
industry until ASME, working 
through technical and research 
committees as a part of an inter- 
national program, completes the 
studies and experimentation for an 
authoritative steam table to 15,000 
psia and 1500 F. Copies of the 
paper, No. 56-SA-33, can be ob- 
tained at 50 cents each from Order 
Dept., ASME, 29 W. 39th St., New 
York 18, N. Y. 


© ULTRA-FAST method of using 
atomic ‘‘bullets’’ to vulcanize sili- 
cone rubber has been devised by three 
scientists of the Westinghouse Elec- 
tric Corp. The process beams 2,000,- 
000-v electrons at a silicone gum and 
almost instantly converts it into sili- 
cone rubber. Its discoverers say that 
the technique produces a better rub- 
ber in two seconds than conventional 
vulcanizing methods yield in several 
hours. Not yet ready for commercial 
application, irradiation with high- 
energy electrons will eventually be- 
come an important method of vul- 
canizing silicones industrially, they 
claim. Control of the process consists 
merely of regulating the voltage 
which speeds up the electrons and 
governing the length of time of ex- 
posure to the radiation. 


© STANLEY ENGINEERING CO. 
has moved its Chicago office from 
328 S. LaSalle St., to 208 S. I.aSalle 
St., Chicago 4, Ill. 


© ENGINEERING COLLEGES of 
the United States have experienced a 
net loss of three per cent of their pro- 
fessors to industry within a two-year 
period — and this at a time when the 
engineering colleges need 1,300 more 
teachers to carry the 1956-57 load. 

This serious situation was reported 
to the ASEE by an industry commit- 
tee headed by A. R. Hellwarth, As- 
sistant to Director of Employment, 
The Detroit Edison Co. 

The committee, acting under the 
Relations with Industry Division of 
the ASEE, reported that during the 
two-year period more than 750 left 
engineering faculties for industry 
with higher salaries being the major 
lure. Fortunately for education, 500 
left industry for teaching positions. 
The 150 colleges and universities ac- 
credited by the Engineers’ Council 
for Professional Development cov- 
ered by the industry committee's sur- 
vey reported a gain in teaching 
strength from 8,000 to 8,400 during 
the period in spite of losses to indus- 
trial employers. The 1,300 present 
shortage would require the engage- 
ment of 15 additional professors or 
instructors for every 100 now teach- 


ing. 


© ARABIAN AMERICAN Oil Co. 
has ordered a 7,000 hp gas turbine 
from the General Electric Co. The 
unit will be installed in the Saudi 
Arabian desert to drive a centrifu- 
gal pump on an Aramco oil pipe- 
line. 

The Aramco order calls for the 
gas turbine to burn specification 
crude oil and to be remotely con- 
trolled. It will be mounted on two 
portable bases, the first of which 
will support the gas turbine and 
centrifugal pump, and the second 
will support air filtering equip- 
ment, oil treating equipment and 
auxiliaries. 





CORRECTION NOTE:—And Now 
. . « Licensing of Nuclear Reactor 
Operators, POWER ENGINEERING, 
March 1956, page 108, column 
3, line 8; value 450 kg is, of 
course, 990 Ib and not 9900 Ib 
as printed. We apologize for 
this slip of the decimal point. 





POWER ENGINEERING 











eeeeeeeeeaeeeeeee eee ees 







eeeeeeaeveeeeeeeeeeeeeeeeeeeee eee 


Series “SC” 
STANDARD 


Steam Generator 
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FUELS: Oil or Gas 
CAPACITIES: 50,000 to 150,000 Ib/hr 
STEAM PRESSURES: to 1500 psi 

STEAM TEMPERATURES: Superheat temperatures to 950F 


PRE-ENGINEERED FOR SAVINGS 


in first cost, installation, operation, maintenance 


_— “SC” Steam Generator is of 
the pre-engineered, standardized de- 
sign, with all exterior and structural 
details fixed. Available in nine sizes, 


front of the unit. Heat recovery equip- 
ment and fans can be placed near the 
operating aisle for either single or 
multi-unit installations, providing un- 





FEATURES AT A GLANCE 


Completely water-cooled 
furnace 


with capacities of 50,000 to 150,000 usual accessibility and ease of oper- © Over 19-foot firing depth 
lbs steam per hr, it incorporates many ation. © Unresvicted circulation 
advanced design features — as noted Write us today for farther informa © All-welded casing 
ing li avaspiie gd niggas * Fully drainable supers 
in the accompanying list — that make , 2S tee yg vily Grainable super 
‘ble i I i ar nag oF tion on how the Series “SC” Stand- heater 
yossible important savings in indus- te , 
Pre P . ard Steam Generator can meet your * Efficient convection 
trial steam costs. tadividuel plant ds { surface 
individual plant needs for power or © Bottom supported unit 
Burners, controls, upper drum process work. Foster Wheeler Corpo- ® Steam purifying system 
® Full insulation ~ 


mountings and other equipment re- 
quiring attention are located at the 


ration, 165 Broadway, New York 6, 
New York. 








FOSTER\{] WHEELER 





e ST. CATHARINES, ONT. 


NEW YORK @® LONDON e@ PARIS 
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S=WHAT THEY TELL US 


IMPACT WRENCHES CAN BE 
UNSUITABLE! From Tulsa, Okla. 
R. J. K., writes: 


I have followed your turbine over- 
haul series with great interest and 
wonder if you can answer a question 
about the use of impact wrenches? I 
have been told on several occasions 
impact wrenches should not be used 
on turbine casing stud or bolt nuts. 

No one has been able to explain 
this to me satisfactorily, and I find it 


hard to understand. In order to be 
able to withstand today’s greater 
temperatures and pressures, modern 
turbine bolts and studs must be 
stronger than those of years ago. 


We submitted the above question 


to the turbine department of one of 
the leading manufacturers, and here 
is their reply: 


The use of impact wrenches, al- 
though a common practice, has be- 
come a serious problem. Modern 
units at higher temperatures and 
pressures require bolt and stud ma- 
terial properties giving high strength 
at operating temperature. Impact 
strength of these newer materials is 
relatively poor at low temperature. 

Even though the bolts are in a low 
temperature section of the turbine, 
standardization and interchangeabil- 


surfaces first, then the catalyst goes 
over that. 

To get the desired area, the num- 
ber of these units stacked in a gas 
passage can be varied. Amount of 
oxidation caused by the catalyst de- 
pends on the time that each unit of 
gas is in contact with the catalyst, 
which in turn depends on the area of 
the catalyst-treated surface and the 
speed with which the gas flows over 
it. Hence, the oxidation can be con- 
trolled by varying gas speeds and/or 
the number of catalyst units. 

When you contact the manufac- 
turers, it might be wise to inquire 
about the tolerance of these units for 
solids and liquids in the gas stream if 
you have them in the gas in question. 


and gas in the automotive field or in 
residential heating also an _ ex- 
tremely unlikely assumption — loss 
to the industry would eventually be- 
come severe, but no profound effect 
would be felt in the reasonable future. 

At present there is no prospect 
that atomic energy will be used to 
power automobiles or for domestic 
heating. Radiation shielding require- 
ments for nuclear reactors are far too 
stringent to permit use of reactors on 
even the largest automotive vehicle, 
and even if lighter shielding were 
developed, the dangers involved in 
the release of radioactive materials in 
collisions or other accidents would be 
far too great. 


HOW WOULD YOU CLEAN the 


outside of the water tubes in Heine 
horizontal boilers of 250 hp each 
under the conditions described below? 
J. H. S., in New Jersey, is asking for 
help with this problem. He explains: 


It appears that both design and op- 
erating procedure will be influenced 
by such non-gaseous entrained ma- 
terials. 


AS NOTED ON PAGE 6, July 
issue, Editor Kramer gave a major 
address on the influence of future 
nuclear power in the petroleum in- 
dustry, May 15, before the Petro- 
leum Electric Power Association at 
Corpus Christi, Tex. Here are ex- 
cerpts from his talk as reported by 
the Corpus Christi Times: 


ity as well as superior strength prop- 
erties have made it common practice 
to use higher alloyed bolts at lower 
and lower levels. As a general rule, 
never use impact on any bolt where 
provision has been made for heat 
tightening! Use it with caution even 
in low-temperature areas. 


JOHN C. PORTER has requested 
information on catalytic exhaust gas 
scavengers. We had not published 
anything recently on that subject 
but we sent him the following and 
pass it on for what it is worth: 


Manufacturer of this equipment is 
Oxy-Catalyst, Inc. It might be ad- 
visable to visit one of the company’s 
installations at Sun Oil Refinery, 
Marcus Hook, Pa. The units cause 
rapid oxidation of carbon monoxide 
and hydrocarbon oil vapors by bring- 
ing these materials and combustion 
air together at a surface coated with 
a thin layer of catalyst. The tradi- 
tional catalyst is platinum, though 
there are probably some variations in 
this material since we last checked. 

Catalyst units, which are some- 
what like bricks in size and shape, 
are made up of rods gripped between 
metal end-plates. Porcelain coats the 


The American economy is so huge, 
complex and adaptive, that the com- 
ing of power from nuclear fission will 
have few, if any, disruptive impacts, 
and will have many beneficial effects, 
Kramer said. 

In the field of electric power gen- 
eration where use of atomic en- 
ergy as a substitute for conventional 
fuels appears most imminent —- the 
impact of atomic energy will be of 
only minor significance to the pe- 
troleum industry. 

The impact on the gas industry 
might be more severe than on the 
oil industry, but it is not likely to 
modify the rate of growth in demand 
for natural gas. 

Electric utilities consume 13 per 
cent of the natural gas marketed. 
The impact would be most keenly 
felt in areas where cost of natural 
gas is highest. The most likely effect 
would be price reduction on gas, or a 
shift to areas where gas can be de- 
livered at lower cost. 

If all incremental large power sta- 
tions built after 1960 were atomic 
plants —an unlikely assumption, 
Kramer said — estimated loss by 
1975 would equal 2.7 per cent of de- 
mand, a trifling loss. 

Of course, Kramer added, if atomic 
energy became competitive with oil 


The boilers were operated at 150 
psi, but for the past five years the 
pressure has been 70 psi. They are 
fired with oil. The tubes are covered 
with a scale of salts and oil. The 
boilers are not used continuously; 
they are shifted every morning. This 
gives me an idea that the brickwork 
doesn’t get hot enough to support 
combustion. 

I should like to know what we can 
use to clean off the oil and scale from 
the tubes. We tried a scraper the 
shape of the tubes, but can’t gain 
access to all of them because of the 
angle of the tube bank. Also, the 
scraper does not remove oil from the 
tubes. 


Any suggestions? Please send them 


to What They Teli Us, PowER EN- 
GINEERING, 110 S. Dearborn St., 
Chicago 3, IIl. 
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"You'll see why the swinging doors 
when he gets his dander up someday !” 
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Is SCHOOL OVER ... for any of us? 


Those of us in process control work realize that facturers will learn more of product uses, and needs. 
learning, too, is a continuous process. If we are to Milton Roy Company will be there, at booths 714 
produce high quality products at minimum cost, we 715 and 716. We hope that wewill have the opportunity 
must apply the right tool for each process control job. to explain our equipment to you, and its application 
Before we can select intelligently, however, we must to your specific chemical metering needs. If you can’t 


learn and understand how all available tools work attend, then write for the “textbooks” listed below 
and how each is used. A rapidly expanding and They contain the “what”, “why” and “how” of 
changing technology further complicates the picture, controlled volume pumping and, probably, the 
with the result that school is never really over... economical solution to your chemical feed problem. 


f f us. 
or any Of us Bulletin 455 ‘‘Controlled Volume Pumps in Paper 


An excellent instrument “refresher course’’ is avail- Making” 
able this year; the 11th Annual Instrument-Automa- Bulletin 953 “Controlled Volume Pumps in Indus- 
tion Conference and Exhibit, to convene at the New trial Water Treating” 


York City Coliseum, September 17th to 21st. Bulletin 1253 “Controlled Volume Pumps in Process 


Instrument manufacturers will exhibit and des- Instrumentation” 
cribe their latest equipment. Classroom sessions Milton Roy Company, Manufacturing Engineers, 
will be conducted daily. Instrument users and manu- 1300 East Mermaid Lane, Philadelphia 18, Pa. 


Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America and Africa. 
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why engineers 


IN THE AIR... 


These Gun-Pakt Joints in overhead line 
are some of 22 Yarway Gun-Pakt 
Joints installed at a large Southern 
hospital. 


UNDERGROUND... 


Yarway Gun-Pakt Joints installed in 
manhole of new steam distribution line of 
large Eastern utility. 12 Gun-Pakt Joints 

12” and 18” are installed in this line; scores 
of other Gun-Pakts up to 24” are used 

by this utility. 


YAR WAY 
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go for Gun-Pakt Expansion Joints 


Mi Engineers go for Yarway Gun-Pakt Expansion Joints because: 


NO SHUTDOWNS. With Gun-Pakt Joints when new packing is needed, it is added under 
full steam pressure, right on the job—no unpacking, no shutdowns, no service interruptions. 


FEWER JOINTS NEEDED. With Gun-Pakt Joints you need fewer joints per length of pipe line, 
with traverses up to 12” single and 24” double. 

LONG SERVICE—NO METAL FATIGUE. Gun-Pakt Joints give long, trouble-free service life— 
no fatigue failures. 

LOW MAINTENANCE. Maintenance records show the costs for servicing Gun-Pakt Joints are 


very low. One utility reports only 65 cents per year per joint—another reports less than 
half that. 


Leading institutions, central heating stations and industrial plants ‘go for Gun-Pakt”’ again 
and again. Write now for latest bulletin EJ-1914. 








A few typical users of Yarway Gun-Pakt Expansion Joints 


UTILITIES INSTITUTIONS INDUSTRIAL PLANTS 


Detroit Edison Company Central Heating Plant, Ford Motor Co. of Canada 
Washington, D.C. 


Georgia Power Company ee General Motors Corp. 

Ohio Edison Company — County (Pa.) (Buick Division) 
Rochester (N.Y.) Gas & Electric Co. yy. Hospital & Cornell General Motors Corp. 
Pacific Gas & Electric Co. Medical Association (Oldsmobile Division) 
Philadelphia Electric Co. Purdue University Westinghouse Electric Corp. 


YARNALL-WARING COMPANY 
100 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 


fete 
GUN=-PAKT EXPANSION JOINTS 
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Here are a few brief facts on Research’s 

new multiple tube mechanical collector. 

e Collection efficiencies are higher, for 

a given pressure drop, than other conven- 
tional multiple tube collectors. 

e Gas flow per tube is higher than conven- 
tional units. This means fewer tubes per 
collector and lower total cost for a 

given capacity. 

e Cyclo-trell’s design is based on Research’s 
45 years experience in manufacturing gas clean- 
ing equipment. As the largest manufacturer 

of electrical precipitators in the world, 
Research-Cottrell has engineered and built 
many combination units consisting of 
precipitators and mechanical collectors. 

e Bulletin M gives complete details on design 
features, efficiency, capacity and 

detailed dimensional drawings. Write for 


your copy today. 
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Outlet Tube 


High Velocity 
Inlet Vanes 


Higher 
Collection Efficiency 


An important reason for Cyclo-trell’s higher 
collection efficiency is the aerodynamically 
shaped inlet vane unit. The purpose of these 
vanes is to produce a fast spiral of incoming 
gas. The faster these gases spin, the greater 
Outlet the centrifugal force on the suspended dust. 
Recovery Vanes 





es After testing many types and curvatures of 

vanes, Research found that this new design re- 
sulted in less turbulence, greater centrifugal 
force and higher collection efficiencies. 





Greater 
Inlet Tube Gas Handling Capacity 


wea To develop a higher gas flow capacity than 
other multiple tube collectors, Research’s 





engineers developed the following design 
features. First, by using a 10” diameter inlet 
tube, instead of the conventional 9” tube, 
the flow of incoming gas was increased. 


The next step was to straighten the gas flow as 
it entered the outlet tube, since a spiraling 

gas stream creates more resistance than a 
straight through flow. In the Cyclo-trell this 
spiral is eliminated, and energy is recovered 

in the outlet tube by the Outlet Recovery 
Vanes. By positioning these vanes below the 
tube, rather than inside the tube, resistance has 
been further reduced. 


This combination of features means greater gas 
flow per tube, fewer tubes per collector 

and a lower total cost for a given 

capacity and efficiency. 








Research-Cottrell, Inc. 


Main Office and Plant: Bound Brook, New Jersey *« 405 Lexington Ave., New York 17, N. Y. 
Grant Building, Pittsburgh 19, Penna., 228 No. La Salle St., Chicago 1, Ill. « 111 Sutter Bidg., San Francisco 4, Cal. 














Here is the turbine 
rotor for one of the 
“Uy, ' | Pe 16,500-kw units now 
ype CH ' tii! & . being built. For this 
bine! i hie 850-psig, 900-F AIEE- 
ASME turbine, rotor 
shaft and wheels are 
of integrally forged 

construction. 


4 
‘ty 


Concentric generator stator 


A | | i Se C h ad i mers with flexible core support 


Turbines Give You 


Thrust-bearing 
type hydrogen 
shaft seals 
~ 
Modern Design : | ini 


‘ That * ani 


Features =! 2}! each 
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CUTAWAY VIEW of 16,500-kw unit 
shows the development of impulse 
turbine design for larger ratings. 
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Production 
up to 16,500 Kw 


NEW Large WA-Series Turbines Offer 


Advanced 
® Design Features 


N™ WA-Series steam turbine-generator units 
now being manufactured include the 10,000- 
kw NEMA standard rating as well as 12,650-kw 
and 16,500-kw AIEE-ASME preferred standard 
condensing ratings. The 16,500-kw units have 
hydrogen-cooled generators. 

Incorporated in the design are time-proved 
labyrinth steam sealing, removable external 


Simplified 
® Installation 


AIEE-ASME 
® and NEMA Ratings 


glands, high chrome alloy steel buckets and noz- 
zles, reliable governing system, and unit shipment 
and installation — plus additional large turbine 
and generator features. 

To get MORE information on economical, 
dependable units 2000 kw and larger, call the 
nearest A-C district office, or write Allis-Chalmers, 
Power Equipment Division, Milwaukee 1, Wis. 


Motor-driven 
turning gear 


Fabricated steel 
exhaust end casing 











‘- 
nett BAR ag 
= 
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Centrifugal, Shaft-mounted 
main oil pump 


CHALMER 
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en PS =] another POWER MODERNIZATION CITATION WINNER . . . 


\ MODERNIZATION 
\TPROGRAME 
ee 


at its Bendix Products Division 
South Bend, Indiana 


" Send 


AVIATION CORPORATION 


replaced two old 
boilers with two 
modern RILEY 


stoker fired units 


fo: 


cut fuel costs 19% 20m 

boost efficiency from 70% to 82% 
lower maintenance costs 80% 

up availability from 50% to 96% 














Care is given to tube spacing and alignment in Riley units. 





Two views of the Bendix firing aisle show Riley Traveling Grate Hydraulic Drives amd overbead coal conveyor system. 


POWER ENGINEERING 








. and another example of why it pays to modernize . . . and with RILEY BOILERS and RILEY FUEL BURNING EQUIPMENT 7 


SINCE installing two 80,000 Ib/hr. Spreader Stoker fired 
Riley units, savings to Bendix Products Division at South 
Bend, Indiana in coal consumption have amounted to 
many thousands of dollars per year, enough to pay for 
the modernization within a comparatively short time. This 
added to savings in production due to increased avail- 
ability, and savings resulting from an 80% decrease in 
cost of maintenance means still shorter write-off time 
of investment . . . and with Riley equipment an assurance 
of many years of dependable, low cost operation. 


Nature of the Bendix Modernization Program 

e Replace two 511 H.P. Boilers with two 80,000 
lb/hr. Riley Units fired by Riley Traveling Grate 
Spreader Stokers. 

e Revamp building to accommodate boilers and coal 
handling equipment. 

e Install 500 ton overhead bunker and coal elevator- 
conveyor system. 

e Increase capacity of water softener, filter, boiler 
feedpumps and air system. 

e Install new steam headers, coal unloading shelter 
and ash washer. 


Problems Solved to Maintain Operation During 
Modernization 
e Demolish tall brick stack. 
© Support of roof of building while removing build- Sy 
ing columns. TN 
e Excavate and form new footings under walls for 
coal bunker. 
e Pour new foundations for boilers 


Bendix is to be congratulated for its 1955 POWER Sonemcr’ 
MODERNIZATION AWARD winning program. Of the aie: - 
twelve winners in this contest Riley equipment was ay 
featured by five companies: Bendix, Pennsylvania Railroad, 








Garlock Packing Co., Carbide and Carbon Chemicals Co., ser : hae are 
and The Flintkote Company. SRS SSSR NAT 


Two Riley Traveling Grate Spreader Stoker Fired 
Units, capacity 80,000 lbs/br; 160 psig design, 
saturated; Riley Continuous Tube Economizer. 






A survey of your plant by a consulting 
engineer could show ways of making 
surprising savings in your power costs, 


1 


Corpor 


WORCESTER, ht ire 


4 


Sales Offices: Worcester, New York, Philadelphia, Buffalo, Washington, 


Mr. W. E. Sanders, Manager of Production Service chee Soar Pittsburgh, Cleveland, Detroit Chicago, Cincinnati, Charlotte, New 


Orleans, Atlanta, St. Louis, Kansas City, St. Paul, Houston, Denver, 


asia = ~ San appre Salt Lake City, Los Angeles, San Francisco, Portland, Seattie. 
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Valves may look alike on the surface. Their 
performance is another story. And the in- 
side story of Powell Valves is that every 
Powell Valve has Performance Verified. 
X-ray and gamma ray inspection—ex- 
amining the very structure of the metal it- 
self—are two of the many ways that Powell 
can make absolutely certain that Powell 
Valves will give dependable flow control. 
Every part of every valve must pass 
rigid inspection. As a final step in manu- 


story : 


facture, every Powell Valve is subjected to 
an actual line test. Because of Powell’s 
pains-taking quality control, valve repair is 
cut to the minimum and plant shut down 
through valve failure is substantially re- 
duced. Records from refineries, power and 
industrial plants the world over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we'll be pleased to tell 
you about our COMPLETE quality line 
which has PERFORMANCE VERIFIED. 


The Wm. Powell Company, Cincinnati 22, onic...110th VEAR 


FIG. 19003 WE—900-Pound Steel 
Pressure Seal Gate Valve. 


for 1500 Pounds W.S.P. 


FIG. 11365 WE—Steel Pressure 
Seal Horizontal Lift Check Valve 


FIG. 3031 WE—Steel Globe 
Valve for 300 Pounds W.S.P. 


POWELL VALVES 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES. 
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Power 
that’s important about 


ine 


EXPOSITION 
of POWER & MECHANICAL ENGINEER! 


Under auspices of ASME 
Nov. 26-30, 1956, In New York’s big he 
















What’s new in the field of power? Plenty, and here’s where 
you'll find out about it—at the biggest Power Show of them 
all in the newest showplace of them all—New York’s 


Coliseum. 
Efficient production and use of Power? Hundreds of up- 
to-the-minute absorbing exhibits will show you what’s new 
and answer your questions, help solve your special prob- 
lems. You'll meet with scores of men with the same interests, 
you'll exchange information, you'll get vital new ideas. If 


your interest is Atomic Energy, you'll find a whole section 
devoted to this subject. 














—- 





Every convenience for comfortable show-going is incorporated in the new 
Coliseum. Plan now to come—and bring your associates. Save time—write 
today for advance registration to: 


22ND NATIONAL EXPOSITION OF POWER & MECHANICAL ENGINEERING 
480 Lexington Ave., New York 17, N. Y. 


GD 2504 MANAGEMENT: INTERNATIONAL EXPOSITION COMPANY 
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AN OUTSTANDING BOILER BUY FOR 
CAPACITIES FROM 50,000 TO 
120,000 LB. OF STEAM PER HOUR! 


a development of Combustion’s basic Vertical 
Unit design—offers features never before available in a 
boiler of its capacity range. If your steam needs call for 
a unit in the 50,000 to 120,000-lb class, you will find it 
worth while to consider the economic and operating advan- 
tages assured by these VU-55 features: 


More than 20 years of application 
experience have established the exceptional advantages of 
tangential firing, illustrated and briefly described below. 
About 90 percent of Combustion’s large utility installations 
use this advanced method of firing. 


The latest devel- 
opment in casing construction for pressure firing of boilers 
in the size class of the VU-55, this casing as illustrated and 
described below, is designed to assure life-time tightness 
with minimutrn heat loss. Pressure firing permits the elimi- 
nation of an induced draft fan with its attendant operating 
and maintenance costs. 


The VU-55’s furnace tube 
arrangement provides complete heat-absorbing, water- 
cooled protection on all furnace walls. Furnace maintenance 
is minimized, refractory expense is eliminated, heat absorp- 
tion rates per sq ft are higher. 


Shop assembly of furnace wall panels 
and boiler screen tubes saves time and money in handling, 
transportation and erection. 


Equipped with a large (60-in.) 
steam drum, the VU-55 has generous water capacity and 
steam reservoir space. C-E drum internals assure high 
quality steam at all ratings. 


The over-all appearance of the 
VU. 55 reflects the efforts of its designers to achieve a com- 
pletely unobstructed casing, while retaining adequate access 
wherever required and every facility for convenient opera- 
tion. There are no outside downzomer tubes, and ducts 
from air heater to burners are beneath the furnace floor. 


Your request for further information on the VU-55 Boiler will receive prompt attention. 


PITT) 
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PLAN VIEW OF FURNACE showing arrangement of burn- 
ers for tangential firing. Flame streams from the four 
burners impinge upon one another at high velocity, creat- 
ing a turbulence unattainable by any other method of 
firing. The result is rapid and complete combustion. As 
the gases spiral upward, they sweep all furnace heating 
surfaces, assuring a high rate of heat absorption. 


PERSPECTIVE OF FURNACE WALL. Construction consists 
of tangent tubes backed up successively by welded steel 
panels, 4 inches of high quality insulating material and 
an outer steel casing formed as shown to provide ade- 
quately for expansion and assure ample strength. Low 
heat loss and the tightness required for pressure firing are 
assured by this double-wall construction. 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 


STEAM GENERATING UNITS; NUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING 
SYSTEMS; PRESSURE VESSELS; HOME HEATING AND COOLING UNITS; DOMESTIC WATER HEATERS; SOIL PIPE 
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INSIDE FACTS 
on the simplicity, safety and operating advantages 


of the exclusive Ross High Pressure Closure Design 


® Sudden load fluctuations 
no problem. 


® Simpler design. 


Fewer parts to handle. 
® Outer cover cannot corrode 


High pressure seal 
and bind . . . easily removed. 


unaffected by hydrostatic loads. 


Greater safety factor. ® Easily opened for inspection. 


MODIFIED BUTTRESS THREAD 
THIS FACE OF THREAD PARALLEL 


TELL TALE MOLES DISCLOSE ANY 
LEAK AGE PAST HIGH PRESSURE SEAL 
TO FACE OF HEAD. DIFFERENTIAL 
EXPANSION BETWEEN HEAD AND 
BARREL INTRODUCES NO WEDGING 
OR LIFTING ACTION IN HEAD 


GASKET 
COMPRESSION RING 
INTEGRAL FORGED 
CHANNEL — TUBE SHEET 
GASKET 
COMPRESSION SCREWS 


ap} ee 


TYPICAL COVER 
HANDLING BRACKET FOR 
HORIZONTAL UNIT 


TUBE HOLES 


GASKET COMPRESSION SCREWS 
SERVE ONLY TO COMPRESS 
DIAPHRAGM GASKET — DO NOT 
HAVE TO HOLD AGAINST HIGH 
PRESSURE PRESSURE LOAD ALL 
TAKEN BY OUTER HEAD. 

GASKET f 

COMPRESSION 


om / 


ASBESTOS GASKET 

SEALS AGAINST 
PRESSURE DIFFERENTIAL | 
BETWEEN PASSES ONLY t 





Outer COver 
Pd 


TUBES ROLLER 
EXPANDED — MAY 
BE WELDED 

© SPECIFIED 


METERING PORT FOR 
COVER TEMPERATURE 
EQUAL ZING 


OLAPHR AGM 
GASKET 

‘ | 

| _— TAPPED HOLES IN 

INNE® AND OUTER 

HEADS FOR ATTACHING 


PASS R18 SEAL 
HANDLING BRACKET 


OUTER HEAD 








OUTER HEAD FURTHER SEALS 








> LSI SABAS J 


STAINLESS STEEL 
SCREWS 








\ 


HIGH PRESSURE SEALING 
GASKET OLAPHR AGM 


PRESSURE EQUALIZING 
PORT. INLET FLUID 


DIAPHRAGM GASKET 
AGAINST SHOULDER OF 
CHANNEL BARREL 
DETAIL OF GASKET 
COMPRESSION RING 


PRESSURE EXERTED 
On TOP OF muNER COVER 


FACING 


NOW FOR ALL THE DETAILS, 


request new Bulletin 5.6K 1, mailed 
immediately. Write Ross Heat Exchanger 
Division of American-Standard, Buffalo 


5, N. Y. In Canada: Kewanee-Ross 





of Canada Limited, Toronto 5, Ont. 


*for feedwater heaters and other high pressure, high temperature exchangers 
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SINCE 1929 
DUKE POWER 
HAS INSTALLED | 


DE LAVAL 
PURIFIERS 


FOR TURBINE 










Turbine room at Duke Power 
Co. plant at Charlotte, N. C. 





Two De Laval Turbine 
Oil Purifiers at Charlotte 
plant keep oil in prime 
condition... remove 
water and oxidation 
products...reduce 
sludge formation to mini- 
mum. They take out any 
trouble-making impuri- 
ties... but do NOT re- 
move valuable inhibitors! 





~ DE LAVAL 


SEPARATOR COMPANY 





THE DE LAVAL SEPARATOR COMPANY Poughkeepsie, New York + 427 Randolph St., Chicago 6 +» DE LAVAL PACIFIC CO. 201 E. Milibrae Ave., Millbrae, Calif. 
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Building/ Tomorrow’s 
Turbine-generator Today 
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THE HIGH-PRESSURE END DIAPHRAGM WEBS are made from heavy THE WEB is then carefully machined for welding (top). 


alloy steel plates or castings. Some are ten inches thick and can with- Nozzle partitions are machined from solid chrome- 
stand high pressure drops and maintain close clearances. iron alloy and assembled in punched bands (bottom). 


How General Electric builds sturdy nozzle- 
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GROWTH OF GENERATING CAPACITY 


1966—+ 


‘ 


200 


KILOWATTS 1s: 
MILLIONS 


° 
1920 1930 1940 1950 1960 1970 


G.E. works with electric utilities and consulting 
engineers in these vital turbine-generator areas: 
BASIC RESEARCH 

APPLIED RESEARCH 

PRODUCT DEVELOPMENT: NOZZLE-DIAPHRAGMS 
TESTING 

MAINTENANCE 


GENERAL ELECTRIC MAINTAINS a continuing program of research 
on turbine diaphragms. This smoke tunnel provides a visual indica- 
tion of how steam flow will follow new nozzle designs. 








THIS NOZZLE assembly is welded to the web and outer 
ring (top). A finishing operation puts a ‘high polish 
on the partitions for a smooth steam path (bottom). 





DIAPHRAGM HALVES are lowered into the turbine shell. The rotor 
is then assembled and the upper shell containing the top half of the 
diaphragm is added to form a series of complete compartments. 


diaphragms to reduce turbine maintenance 


TOUGH CONSTRUCTION HELPS PROTECT STEAM PATH AGAINST 
DESTRUCTIVE FOREIGN MATERIALS 


Internal damage to the steam path can be a costly 
and time consuming cause of turbine shutdown. 
Should large amounts of foreign material enter the 
steam path whole rows of buckets and partitions 
might be severely damaged. This could mean a long 
and costly outage. 


TO HELP GUARD against a long outage, General 
Electric builds turbine nozzle-diaphragms of tough, 
sturdy construction. And here’s how they help. Should 
foreign materials enter the steam path, these rugged 
nozzle-diaphragms ‘‘compartmentalize’’ damage to a 
small area. This greatly simplifies bucket repairs or 
replacement. 


GENERAL ELECTRIC MANUFACTURES these dia- 
phragms from solid castings or plates carefully ma- 
chined to shape. Nozzle partitions are machined from 
solid chrome-iron alloy and welded to, or cast integral 
with, the webs. These partitions must direct the steam 
flow at the proper angle and velocity to the adjacent 
buckets. 


In this and many other areas of research G.E. is work- 
ing with electric utilities and consulting engineering 
firms to design the power makers for tomorrow’s load 
growth. For more information on General Electric 
turbines write for GER-905, Large Steam Turbine- 
Generator Department, General Electric Company, 
Schenectady 5, N. Y. 254-40 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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INQUIRING REPORTER: So you use Nalco System water treatment 
. . . How often are your boilers turbined? 


ENGINEER: | wouldn’t know—only worked here seven years. 








You recognize the Engineer’s 
answer as a twist on the old one 
about How- often - do -you- get-a- 
raise - around - here. Our excuse 
for bringing it up is that the engineer’s 
answer applies to hundreds of plants using 
Nalco water treatment. New plants, 
starting boilers from scratch with Nalco, 
report years on line, billions of pounds of 
steam generated in boilers that have never 


soa 


been turbined ...and probably never will 
be. Older plants, where turbining was as 
routine as checking the draft gauges, now 
open boilers only to show the inspectors. 


These Nalco results can quite possibly be 
duplicated in your plant, regardless of the 
kind or severity of your water treatment 
problems...or the size of your operation. 
Write or phone, now, for a fast start toward 
permanent water treatment security. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place * Chicago 38, Illinois 
Telephone: POrtsmouth 7-7240 
In Canada: Alchem Limited, Burlington, Ontario 


SYSTEM ... Serving Industry through Practical Applied Science 
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VALVES AND FITTINGS 


101 Solenoid Valves — Condensed 
Valve Catalog 201, 32 pp, presents latest 
designs in company’s line of two-, three- 
and four-way solenoid valves. Compiled 
for easy reference, this booklet contains 
engineering information, flow charts, op- 
eration and construction of details. Fully 
illustrated, it also includes prices and a 
selection chart. Automatic Switch Co. 


102 Automatic Valves — In concise 
language and with the aid of simple, easy- 
to-follow drawings, 8-pp Bulletin G-4 ex- 
plains how the piston operating principle 
of company’s automatic valves, and other 
design features, contributes to de seg 
economical, and efficient operation. Gol- 
den-Anderson Valve Specialty Co. 


103 For Directional Control — 
Three- and four-way directional control 
valves for fluid power systems up to 3000 
psi are described in 16-pp Bulletin 80300. 
Included are details of valve body con- 
struction and function of standard and 
special plungers. Four styles of operators 
mechanical, manual, hydraulic and sole- 
noid pilot —are featured. Each is de- 
scribed, with type designation, dimensions, 
J. 1. C. symbols given. The Oilgear Co. 


104 Bonnetless Valves — Such ad- 
vantages as simplicity of design, fewer 
parts, elimination of body-bonnet joint 
and gasket leakage, elimination of stud 
nut and union corrosion, lower mainten- 
ance cost, and others are described in 
16-pp Catalog 700 on bonnetless forged 
steel valves. Photos and cutaway drawings 
point out design features, and flow charts, 
capacity tables, and material specifications 
ire included. Velan Engineering Ltd. 


105 Unions and Valves — Catalog 
56, 22 pp, contains complete engineering 
data on company’s line of hot forged steel 
products, including regular and double 
extra heavy, orifice, lug nut, male and fe- 
male, stainless steel and alloy unions, and 
single union, double union and spring con- 
trolled check valves. Cutaway views show 
design features and tables list pertinent 
data. Catawissa Valve and Fittings Co. 





New and revised publications 
reviewed on these pages offer 
help on operating and mainte- 
nance problems. To order, use the 
handy Reader Service Cards pro- 
vided on pages 125 and 126. 











106 Steel Fittings — Bulletin A-3- 
56, 28 pp, contains complete dimensional, 
engineering and application data on com- 
pany’s forged steel screw-end and socket- 
welding fittings for high pressure service. 
Features organization of data in simplified 
charts and covers materials selection, pres- 
sure ratings, pipe thread and socket-weld- 
ing specifications and hydraulic and mathe- 
matical tables. W-S Fittings Div., H. K. 
Porter Co., Inc. 
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MECHANICAL 
POWER TRANSMISSION 


107 For Multiple V-Drives — Cat- 
alog MVD-56, 18 pp, describes company’s 
Ful-Grip Q-D Sheaves, standard Multi-V 
sheaves, and made-to-order sheaves, and 
gives practical information on the handling 
of sheaves as well as dimensions and de- 
scriptions. Illustrations, tables and charts 
give full data. Maurey Mfg. Corp. 


108 Variable Speed Drives — Six- 
teen-pp Bulletin 1600-B7 P describes vari- 
able speed drives with touch control, 
with information on features, operating 
principle, design, component parts, defini- 
tion of engineering terms and formulas, 
selection tables and graphic illustrations of 
drive dimensions. Also covers modifica- 
tions and accessories. Worthington Corp. 


109 On Flexible Shafts — Engi- 
neering Bulletin 570 shows typical instal- 
lations using flexible shafting. Furnishes 
information on shafting from % to 15% in. 
for power drive or remote control. Charts 
aid in correct size selection for a particular 
job. Standard fittings and ferrules avail- 
able for integral design connections are 
shown. Power drive shafts with built-in 
bearings are illustrated. Stow Mfg. Co. 


PUMPS, PUMPING 


110 Close-Coupled Pumps — 
Eight-pp Bulletin 710.1 shows construc- 
tion features and provides performance 
data and specifications on close-coupled 
centrifugal pumps. These pumps are adapt- 
able to general industry as well as chemical 
wena refineries, paper mills, breweries. 

-umps in this line are single stage with 
enclosed impeller, available in 20 sizes 
with capacities to 2000 gpm, heads to 400 
ft. Goulds Pumps, Inc. 


111 Centrifugal Pumps — Bulletin 
W-306-B3DP features engineering data 
on company’s centrifugal pumps for air 
conditioning systems, available with heads 
to 120 ft and capacities to 240 gpm. Graph- 
ically illustrates dimensions and sizes, and 
includes rating curves. Worthington Corp. 


112 Cradie-Mounted Pumps — 
Twenty-pp Form 7223-B covers cradle- 
mounted centrifugal pumps having capaci- 
ties from 5 to 2800 gpm and pressures of 
10 to 525 ft total head. A tabulation of 
pump types with their rating aids in selec- 
tion, and a cross-section view points up 
design features. Various models are de- 
scribed along with their applications, and 
typical installation views provided. Also, 
performance tables and dimensions are in- 
cluded, and available modifications are 
described. Ingersoll-Rand Co. 


113 Metering Pumps — Twelve-pp 
Booklet 600 features metering and propor- 
tioning pumps as used in water condition- 
ing. Illustrates typical installations for the 
injection of inhibitors in water condition- 
ing systems. Includes pump specifications, 
a table listing chemicals most commonly 
used in water conditioning, what they are 


used for, and pump construction best 
suited to inject them. Hills-McCanna Co. 


114 Hydraulic Pump-Motor — 
Catalog Section G-112 contains specifica- 
tions and ordering information on the 
Gerotor hydraulic pump-motor. Diagrams, 
photos, and performance charts are in- 
cluded. Gerotor May Corp. 


115 For Pumping, Sewage Treat- 
ing — Manual 1114 is a 16-pp reference 
manual dealing with pumping and sewage 
treatment equipment. Gives detailed in- 
formation for determining capacities of, 
and selecting vertical wet pit pumps and 
pneumatic ejectors. A selector guide lists 
products, model numbers, and_ specific 
technical bulletins covering these prod- 
ucts. A section of booklet is devoted to 
sewage and industrial waste treatment 
systems. Yeomans Brothers Co. 


WATER, WASTE HANDLING 


117 Tray-Type Deaerator — Pub- 
lication 4652 describes a tray-type deaer- 
ator designed to provide complete de- 
aeration, and tells ion continuous main- 
tenance of perfect heat balance eliminates 
waste of steam or heat and how more heat 
can be recovered and returned to boiler if 
exhaust steam is used. Cochrane Corp. 


118 Get Rid of Algae — How to rid 
water systems, in power plants and air 
conditioning, of algae and slime is told in 
two informative pamphlets. Product de- 
scribed is a dry chlorine formulation avail- 
able in granular or tablet form. Folders 
explain how it works, give directions for 
use. Olin Mathieson Chemical Corp. 


119 Waste Treatment Unit — A 
low-cost package unit for removal of solids 
from waste water by se ttling i is covered in 
Bulletin 315-92. Rex Verti-Flo, bulletin 
explains, is a self-contained packaged unit 
in a steel tank featuring ease of operation 
and designed to handle industria! plant 
water clarification, process water reclama- 
tion, antipollution. Chain Belt Co. 


ELECTRICAL 


120 Motors for Many Jobs — Bul- 
letin 1878 is a colorful revamped publica- 
tion including a more complete line of 
company’s motors. Descriptions and iilus- 
trations cover open-type Uniclosed de- 
signs, totally-enclosed and explosion-proof 
types, Varidrives, Sy nchrogears, and right- 
angie models; also vertical motors and 
Verticlosed hollowshaft types. U. S. Elec- 
trical Motors Inc. 


121 Wound Rotor Motor — Con- 
struction details of wound rotor motors for 
a variety of applications where high start- 
ing torque with low starting current is 
needed are described in Bulletin 51 B 
8195 A. Photos and cutaway drawings il- 
lustrate important features. Allis~Chalmers 
Mfg. Co. 


122 Hollow Shaft Motors — Bulle- 
tin GEA-6521, 6 pp, discusses design fea- 
tures and performance of company’s verti- 
cal pump motors, 7/4 through 30 hp. A 
cutaway view illustrates important design 
and operation features of the pump 
motors. General Electric Co. 


123 Synchronous Motors — Con- 
struction features of company’s large end- 
shield bearing synchronous motors, which 

feature combined protection and accessi- 
bility, are described in Bulletin 05B8305. 
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modifica- 


Allis- 


Standard construction features, 
tions and excitation are covered 
Chalmers Mfg. Co 


124 All-Weather 
tin 470-A features company’s 10- and 
15-hp all-weather high torque, capacitor- 
run single phase motors. Describes such 
features as protection against weather, 
debris, small field animals, others. Robbins 
& Myers, In 


125 


Motors — Bulle- 


Aerial Cable — Sixteen-pp Pub- 
lication 19-266 features aerial cable for 
electric utility and industrial power 
tribution systems, including preassembled, 
preassembled reverse-lay, field assembled 
and messenger and ring type. A discussion 
on application of aerial cable and when to 
use aluminum conductors is included, as 
well as comparative costs of aerial versus 
wire installations and other related 
General Electric Co. 


dis- 


open 
tables 


126 interlocked Armor Cable — 
Publication 19-555, 18-pp, covers inter- 
locked armor cable designed specifically 
for primary and secondary feeders in in- 
dustrial power distribution systems and 
for generator leads, station auxiliaries, and 
station control ¢ able 8 in e lec ‘tric power sta- 
tions. Components needed for a complete 
system are listed, along with installation 
information and other data. General 
Electric Co 


127 Aluminum Conduit — Major 
advantages of company’s aluminum elec- 
trical rigid conduit are discussed in 8-pp 
Form AD 283, including corrosion resist- 
ance, light weight, nonsparking and non- 
magnetic properties. Includes installation 
suggestions, dimensions and weights 
Aluminum Co. of America. 


128 Load Center Transformers — 
— Twelve-pp Bulletin CS-1000 contains 
engineering data, weights and dimensions 
on company’s complete line of load center 
transformers. Covers construction features 
on liquid-filled and dry-type units for in- 
door or outdoor installation, with illustra- 
tions and drawings of typical applications 
Standard are also covered, as 
well as ratings available, types of core and 
coil Kuhlman Electric Co. 


accessories 


assemblies 


129 Specifying Relays — This 12-pp 


article on _—— relays covers various 
” 


considered in selecting an 
for a given application, 
including circuit characteristics, type of 
switching, actuation power, operating 
speed, duty cycle, life expectancy, environ- 
mental conditions, physical requirements 
and cost. Photos of various types of equip- 
ment are included. American Machine & 
Foundry Co. 


130 On Industrial Capacitors — 
The Capacitor Digest (Bulletin GED- 
2978), is a collection of some of the best, 
recent trade-magazine stories on the sub- 
ject of industrial capacitors. Stories in the 
digest point out how industrial capacitors 
installed at the load in a plant can pay a 
high return in power cost savings, released 
additional capacity and better operating 
conditions. General Electric Co. 


lactors to 
electrical relay 


131 Storage Batteries — Bulletins 
168 and 334 describe pocket plate nickel 
cadmium storage batteries, showing eco- 
nomic advantages and giving tabular data 
for various applications. Bulletin 334 cov- 
ers control and standby batteries for 
switchgear, standby power and emergency 
lighting, and Bulletin 168 describes batter- 
ies for starting heavy-duty gas, gasoline 
and diesel engines, operating fire pumps, 
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standby generators and remote power 
sources. Nickel Cadmium Battery Corp. 


132 Key Switches — Described in 
this 24-pp catalog are key switches 
for electromechanical switching purposes. 
Fully illustrated, provides necessary order- 
ing information on cam lever keys with 
surface or flush mountings, twist type and 
push button keys on individual mountings 
or in strips of standard size. Also gives 
data on key mountings and key boxes, 
including diagrams of key box applica- 
tions. Stromberg-Carlson Co. 


133 Stationary Power Batteries — 
Exide-Tytex batteries in plastic containers 
for stationary power applications are de- 
scribed in Form 5907. Lists advantages of 
these batteries and discusses design fea- 
tures including the positive plate combina- 
tion of active material and a grid made of 
Sylvium—a new and durable alloy. 
Exide Industrial Div:, The Electric Stor- 
ge Battery Co. 


134 Improved Regulators — Light- 
pp Bulletin GEA-6385 introduces com- 
pany’s RM (repetitive manufacture) line 
of induction voltage regulators. Describes 
two regulators which, at lower cost, re- 
place nine former station ratings. The RM 
regulators are designed to give Class I 
accuracy as defined by ASA, and to carry 
increased future loads without change of 
‘quipment — and on existing feeders to 
carry more load at lower cost. General 
Electric Co. 


135 Splicing Kit — Bulletin 90-B1 
contains instructions and application in- 
formation for company’s splicing kit 
90-B1. Describes advantages, gives step- 
by-step instructions for using kit, and 
contains chart outlining electrical and 
physical properties of the epoxy resin. 
Minnesota Mining and Mfg. Co. 


FANS, VENTILATING 


136 Propeller Fans — Forty-pp Bul- 
letin A-109B contains new fan sizes not 
shown in company’s previous catalog on 
propeller fans. Also provides revised air 
deliveries, specifications, performance data 
and dimensional drawings on the entire 
line. Standard propeller, utility, cool-blast, 
Lo-Noise, reversible and B-Pass duct 
fans, intake air units and unit heaters are 
shown. Hartzell Propeller Fan Co. 


137 Exhaust Fans — Axial flow di- 
rect-connected exhaust fans for a variety 
of applications are described and illus- 
trated in Bulletin 500, 8 pp. In addition to 
several types of general exhaust fans, 
bulletin also shows Mancooler fans, roof 
ventilators and penthouse units. Perform- 
ance ratings and specifications are pro- 
vided, also hints on installation, and a 
table of average air changes covering boiler 
rooms, engine rooms, machine shops, ware- 
houses, others. M & E Mfg. Co. 


138 Roof Ventilators — Sixteen-pp 
Bulletin A-112, revised, covers manufac- 
turer’s full line of roof ventilators. Pro- 
vides information on a reversible roof 
ventilator, also penthouse Vertijet, rotary 
and other models. Sizes, specifications, 
performance data and dimensional draw- 
ings are included in the bulletin. Hartzell 
Propeller Fan Co. 


139 Air Diffusers — Twelve-pp Bul- 
letin K-27 gives selection and performance 
data on Kno-Draft square and slotted 
series air diffusers. Illustrated with photos 
of various models and of typical installa- 


tions, this booklet provides dimensions 
and selection charts, suggestions for use of 
each type of diffuser. Special features of 
the slotted diffusers, for interiors requiring 
a linear type of outlet, are detailed. Con- 
nor Engineering Corp. 


INSTRUMENTS AND CONTROLS 


140 Remote Control System — 
Plug-in package remote control system for 
two-position discreet operation of starters, 
pumps, valves, loaders, gates, operators 
is featured in this illustrated brochure 
Describes operation and includes specifica- 
tions. The Sparks-Withington Co 


141 Data on Regulators — Revised 
Bulletin 1059, 12 pp, includes photo-illus- 
trated descriptions of company’s new 
250-lb type high-pressure model of the 
“1001” regulators which offer a maximum 
capacity of 200 psi and outlet pressure 
range from 5 to 60 psi and are adaptable 
to natural, manufactured or LP gas. Bulle- 
tin gives complete maximum ¢ apac ity 
tables, along with explanation of the 
tables and ratings based on them. Meter 
and Valve Div., Rockwell Mfg. Co. 


142 Dial Thermometers — Fe atures 
and general specifications for company’s 
dial thermometers with anti-parallax 
Maxivision dial are covered in 8-pp Bulle- 
tin 149. Selection tables are sackeded, as 
well as dimensional drawings. Manning, 


Maxwell & Moore, Inc. 
143 Flow Computer — Pressure 


compensated, totalizing flow computer is 
described in Catalog 310398, with illustra- 
tions, detailed specifications and applica- 
tions of the flow computer for use in any 
situation calling for orifice measurement 
of gas. L ibn: ascope, Inc. 


jaa Temperature Regulator — 
Bulletin 500 offers complete information 
on Stacon Series V self operating tempera- 
ture regulator recommended for steam, 
water, gases and all fluids not corrosive to 
brass. Contains such data as weights and 
dimensions, pressure and temperature rat- 
ings, accessories, construction and_per- 
formance characteristics. A. W. Cash Co. 


145 Automatic Coal Scale — Bul- 
letin 0352A, 16 pp, describes operation, 
components and auxiliary equipment for 
two models of high-speed automatic coal 
scales. Feeding, weighing, and discharge 
cycles of the scale are illustrated, as well as 
such components as belt feeder, weigh 
hopper, housing and controls, and operat- 
ing levers. Typical installations are illus- 
trated. Richardson Scale Co. 


MATERIALS HANDLING 


146 Conveyor Be’c Carriers — Bul- 
letin 355, 16 pp, describes carriers designed 
for general service on all types of belt con- 
veyor installations, including die cast, non- 
contact labyrinth seal, spun end inter- 
changeable rollers, jig welded steel frame, 
precision type ball bearings and Timken 
roller bearings. Photos, diagrams, cutaway 
drawings, and dimension tables are in- 
cluded. Stephens-Adamson Mfg. Co. 


147 Motor Scraper — Form Ms- 
1105, 16 pp, tells design, engineering, con- 
struction and operating feature stories of 
company’s TS-260 motor scraper. Specifi- 
cations are included, along with photos 
showing engine, power train, steering, 
braking and other parts. Construction 
Machinery Div., Allis-Chalmers Mfg. Co. 
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PROOF POSITIVE... 


of SINCLAIR Diesel Oil Superiority! 


This is actual photographic proof of the superiority of Sinclair Diesel Lubricants. On 
the left is a truck engine sump in which an ordinary oil was used. The clean sump on 
the right reflects conditions when a Sinclair Diesel Oil, SUPER TENOL, was used. 
This same top quality lubrication performance can be expected from all Sinclair 
Diesel Oils... because Sinclair has the exact oil to match your engine’s requirements! 


Sinclair RUBILENE®— These high viscosity 
index oils, refined by Sinclair’s famed Phetone 
Process, have a long history of outstanding per- 
formance and are extensively used in stationary 
Diesel power plants today. 


Sinclair RUBILENE HD — These high viscosity 
index oils contain additives which provide excel- 
lent detergent — dispersant properties, oxidation 
resistance, bearing corrosion prevention and anti- 
foam qualities. They are especially suitable for 
stationary Diesels as well as the higher speed 
Diesels used in industrial plants. 


Sinclair GASCON ™These naturally detergent, 
straight mineral oils are recommended for slow, 
medium and high speed Diesels where carbon 
deposits, engine cleanliness and easy, low temper- 
ature starting is important. 


Sinclair GASCON HD — Heavy duty detergent 
type oils compounded with selected additives to 
provide extra detergent dispersant properties, 
bearing corrosion prevention, oxidation resist- 
ance and anti-foam characteristics. 


Sinclair TENOL®, SUPER TENOL and TENOL EXTRA-A series of heavy duty, detergent—dispersant 
type, high viscosity index oils refined by the Sinclair Phetone Process. Recommended for all high speed 
automotive fleet Diesel engines, and for some engines of late design in stationary, portable and marine 
service. All three series contain varying degrees of additive concentrations necessary to give outstanding 
performance no matter what the service condition under which your Diesel operates. 


For further information about Sinclair’s trouble-proof Diesel lubricants, see your Sinclair Representative, 
or write Sinclair Refining Company, Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


There’s no obligation. 


DIESEL OILS 
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. . .Outstanding Among 
This Month’s Catalogs 


148 O-Ring Data — Engineering 
Handbook 525, 50-pp, features charts, 
illustrations, graphs and engineering 
data on development of the “O”’ ring 
seal design. Information on internal and 
external grooves, gland finishes, cham- 
fers, selection of gland, piston rod, and 
cylinder materials and lubrication is 
included, as well as silicone rubber 
products, custom molding, decimal equi- 
valents, temperature conversion table, 
circumference and area circles. Plastic 
and Rubber Products Co. 


149 On Transite Pressure Pipe 
— How to install company’s Transite 
pressure pipe for overhead industrial 
water ne process lines is‘ told in this 
48-pp pocket-size guide. Text is divided 
into 15 sections and covers such items 
as hanging and supporting the pipe, 
bracing for thrusts, poured flange cou- 
pling and Roto-Split flange coupling. 
Suppliers of fittings, accessories and 
couplings are also listed, and diagrams 
of typical transite systems for overhead 
lines are included. Johns-Manville. 


J? 
. 150 Drafting Procedure — This 


™ 56-pp booklet features standards on 
J drafting room practice and simplified 

ere AY drafting. Results of a comparative test 

made by company between standard 


and simplified drafting practices are 
” discussed and details on traditional and 

] LA simplified procedures show how this 

0 ¢ ean U C4 rom 2 0 company has put into practice simpli- 
fied drafting as a “supplement’’ to 

standard practice. To expedite cross 
reference between specific items in the 


Rotojet Junior Tube Cleaners are unusu- standard and simplified sections, simi- 
ally powerful for their size and weight. They lar numbers have been used for the 
are fed easily through the tubes with the corresponding paragraphs. American 

Machine & Foundry Co. 


operating hose, and can be shifted quickly 

from tube to tube. Their convenient size 151. Welding Ti Pocke 

J ’ ps — Pocket Data 

b= 3 speed, and ease of operation offer a marked Book (T IS 2575) features simpli- 
, 120 


contrast with external cleaners costing many fied welding procedures; covers | 
welding rods, electrodes and welding 


times more. ag Pees ol 

a . ‘ compounds. A guide to improved torch 

, gy An air valve directly behind the Rotojet and metallic are welding, brazing and 
Expanding scraper Expanding brush motor permits one-man operation. Very soldering, it covers fabrication, main- 
and replaceable and replaceable little headroom is required, and either ver- tenance repair and salvage, overlaying, 
element element tical or horizontal tubes can be cleaned. and welding of dirty, rusted parts. 
eal . . . Special applications such as joints with 

Simplicity of Rotojet design and precision high electrical conductivity, resistance 

construction assure long service, efficient use to chemicals, tinning and plating are 

i) and) of power, and freedom from trouble. Eco- treated. Weld preparation steps, ways 


nomical brushes, cutters, and scrapers meet to save dismantling, how to increase 
weld strengths are among other fea- 


Air valve for practically any requirement. 
Sectional r ) i tures. Also more than 60 low tempera- 
re Bas chs Send for Bulletin J-410. ture welding alloys are listed. Availabie 
to qualified power engineers. Eutectic 
Welding Alloys Corp. 


152 Lubricant Data Book — 
The 16-pp revised edition of company’s 
popular Labriplate Data Book offers 
practical information on lubrication of 
machinery. Gives product data on 
grease ty and fluid products, hy- 
draulic oil, compressor oil, motor oil. 
Suggestions on applying lubricants 
under normal and special conditions 
are provided. Several pages of book are 
devoted to lubricant recommendations 
for equipment used in a variety of in- 
dustries, including chemical and food 
processing, metalworking, iron and 


ELLIOTT COMPANY-ROTO DIVISION [iii iemetreitender ues eet 
Tube Cleaner Specialists Since 1910 a and others. Lubriplate Div., 


‘iske Bros. Refining Co. 
147 Sussex Avenue, Newark, N. J. 
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Modern, reliable air power for a modern, efficient plant 


When Electric Controlier & Manufacturing Company, 
Division of Square D Company, Cleveland, Ohio, 
designed and built its new four and one half million 
dollar plant, they had their sights set on economical 
production at high-level efficiency. 

One of the items given serious consideration was 
the supply of compressed air, a considerable quantity 
of which is used throughout the plant. Fuller Com- 
pany is justifiably proud to be associated with such 
a plant in being awarded the contract to furnish a 
Fullery Rotary Two-stage compressor as the main 
source of general plant air . . . a modern, efficient 
compressor for a modern, efficient plant. This 
machine has a capacity of 281 c.f.m., at 100-lb 
pressure. 

Fuller Rotaries do a very big job no matter how 


tough the going. It’s a job that, more and more, is 
being multiplied throughout all industry, these 
machines having gained wide acceptance as an 
efficient, reliable source of air power. 

The key to Fuller’s long life, and smoother 
operation, is rotary motion, which provides large 
capacity in relation to size, simple direct drive from 
motor or internal-combustion engine, minimum of 
working parts, air-flow free from pulsations, lack of 
vibration, continuous service with minimum super- 
vision and maintenance. Installation in cramped 
quarters or on ordinary flooring is simple and 
practicable. 

For a full description of Fuller Rotary Compressors 
and Vacuum Pumps, we would like to send you a 
copy of Bulletin C-5A. Write for your copy today. 


FULLER COMPANY 
150 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 
Chicago * San Francisco * Los Angeles * Seattle « Kansas City * Birmingham 88 


PIONEERS OF HIGH-EFFICIENCY VANE 


FYPE 


c-299 


ROTARY COMPRESSORS SINCE 1930 
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coal tar products, 
asphalt, pitch, 
resins, varnish, 
waxes, paraffin, 
molten sulfur, 
etc. 


EVERLASTING VALVE CO. 


47 FISK STREET, JERSEY CITY 5, N. J. 


Note these features: 


Extra-large jacket space 
Straight-through flow 
Drop-tight seal 
Non-wedging discs 
Quick-acting lever 
@ 
Write for descriptive bulletin and 
our 60-day free trial offer. 
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COOLING, AIR CONDITIONING 


154 Sectional Heat Exchanger — 
Bulletin 132 illustrates and explains func- 
tions of the Sectional Aero heat exchanger. 
This self-contained system is designed to 
provide cooling of liquids in industrial 
plants independent of a large supply of 
cooling water and with additional savings 
of installation and operating expenses. 
Niagara Blower Co. 


155 Improved Air Conditioning — 
This 12-pp booklet with flow charts in 
colors covers company’s ‘‘staged cycle” 
and “‘closed reversing cycle” air condition- 
ing methods and tells how they eliminate 
certain inefficiencies found in many air 
conditioning systems. Describes each prin- 
ciple and includes comparative power 
requirements, increased capacity data, 
photos of typical installations, diagrams 
and charts. A. I. McFarlan Co., Ine. 


OTHER EQUIPMENT 
156 Roller Chain — One of the most 


complete lines of roller chain and sprockets 
made is described in 148-pp Book 2457. It 
includes sections on stock drives, drive 
chain, conveyor chain, installation and 
maintenance, lubrication, sprocket wheels, 
casings and chain tighteners, among others. 
Profusely illustrated, book gives all in- 
formation necessary to choose the right 
chain for a given application. Although 
not newly published, this book is a stand- 
ard product guide and is again made 
available to qualified power engineers, who 
may not have known of it. Link-Belt Co. 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 125. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











157 Duct Insulation — Engineering 
data and application instructions for com- 
pany’s semi-rigid, spun mineral wool duct 
insulation are presented in this informa- 
tive bulletin. Thermal and sound absorp- 
tion characteristics are presented in tabu- 
lar form and physical, Guiabal, mechani- 
cal and handling properties are described 
Baldwin-Hill Co. 


158 Boiler Family — Bulletin B- 
3300-A describes a wide range of com- 
pany’s heating and power boilers and in- 
cludes photos and cutaway views showing 
construction features. A list of bulletins 
on the various types of boilers is included. 
Titusville Iron Works Div., Struthers 
Wells Corp. 


159 On Teflon Products — Twelve- 
pp Form T-110 on John Crane products 
made from duPont Teflon, gives informa- 
tion on this material and applications for 
which it can be fabricated. Seobedes data 
on properties, specification table, and 
descriptions of products, together with 
operational and service data. Products 
described include packings; gaskets; bel- 
lows; sheet, rod, tubing and tape; molded 
and machined parts; electric, electronic 
parts and insulation. Crane Packing Co. 


160 Centrifugal Dust Collector — 
Twelve-pp Bulletin 100 introduces the 
Cyelo-trell multiple tube dust collector 
which operates on centrifugal collection 
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Another Pre 
Repeat User Reports 


1953 


Chandler Mfg. Co., 


installed a Preferred 500 HP 125 psi. and 
a 70 HP, 15 psi. Unit Steam Generator. 


PREFERRED 
UNIT STEAM 
GENERATORS 


September, 1956 


East Taunton, 
Mass., makers of buckram and burlap, 


1954 


Mr. Paul T. McCusker, President, 
wrote, “I want to tell you how pleased 
we are with the performance of these 
two Units. In the past, I can’t remember 
any maintenance that has cost us any 
down-time or any cash. 

“We use a lot of process steam and 
we have saved a considerable amount of 
money on steam expense, in oil and in 
labor. 

“One of the things we have been 
pleased about is the ease of operation of 
these units. Our men had no experience 
and yet, with a few hours instruction, 
they have run them for a year with no 
difficulty. The performance of these boil- 
ers is even better than I anticipated.” 


1956 


Mr. McCusker added, “We are just as 
satisfied with our Preferred Units today 
as we were when we first installed them. 
In fact, due to our expansion we have 
just purchased another Preferred Steam 
Generator, 400 HP, to take care of the 
additional load, and it goes into opera- 
tion in a few days. We are convinced we 
shall have an economical installation.” 


There are many more reports like this 
on Preferred installations in new boiler 
rooms, as expansions of steam demand 
and as replacements of less efficient boil- 
ers. Bulletin 2000 tells you why. Write 
for it. 


PREFERRED UTILITIES MANUFACTURING CORP. 


1860 Broadway 


For more data circle 520 on Post Card 


Dept. PE 


New York 23, N. Y. 





It's light-Strong 
Easy to Cut 


R & I #12 Block applied to 
refractory tile of boiler wall. 


Available in thickness from 1/2‘ 


for 
BOILER WALLS 
BREECHINGS 
DUCTS 
HEATERS 
STORAGE TANKS 

TURBINES 
FURNACES 

OVENS 


@ Lightweight @ White 

@ Strong @ Rigid 

@ Clean sharp edges 

@ Coated—little or no dust 

@ Unaffected by steam or water 
@ High insulating efficiency 


to 12’ and sizes from 


3” x 18” to 12” x 36". Prompt delivery. 


REFRACTORY & INSULATION CORP. 


REFRACTORY BONDING AND CASTABLE CEMENTS 
INSULATING BLOCK, BLANKETS AND CEMENTS 


130 WALL STREET © NEW YORK 5, N. Y. 
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principles and incorporates new features 
to boost collection efficiency and gas 
handling capacity. An ilustrated explana- 
tion of operation and construction of this 
collector is accompanied by collection effi- 
ciency and capacity nomographs. Tables 
give design data for six sizes, from three to 
20 tubes. Research-Cottrell, Inc. 


161 Castable Refractories — 
Twenty-three grades of castable refractor- 
ies are covered in this illustrated catalog, 
classified into five categories — super-duty, 
first-quality, intermediate duty, abrasion 
resistant, and insulating castables. Out- 
lines advantages, charts characteristics 
and lists typical applications. Plibrico Co 


162 Nickel, Nickel Alloys — Cata- 
log 12, 20 pp, features brief handbook in- 
formation on nickel and nickel alloys 
Specific mechanical properties and chemi- 
cal compositions of 13 analyses of nickel 
and nickel alloy tubing drawn at com- 
pany’s mill are tabulated, and selection 
and application data is included. Line 
drawings and photos illustrate the text 
Superior Tube Co. 


163 Tube Tools — Kight-pp Bulle- 
tin 58 describes advantages and applica- 
tion of company’s line of tube cleaners, 
tube expanders and maintenance tools, in- 
cluding drills, brushes, accessory and spe- 
cialty tools. Photos are included, as well as 
size and selection data. Airetool Mfg. Co 


164 Handy Data Chart — Now 
available to power engineers is an en- 
gineering data wall chart giving tables on 
decimal equivalents, temperature conver- 
sion, wire size and current ratings, and in- 
cludes mechanical and electrical conver- 
sion tables. Chart is illustrated with photos 
of company’s power supplies and a-c line 
regulators. Perkin Engineering Corp. 


165 Shock, Vibration Control — 
Catalog SVC-55 discusses basic theory of 
vibration isolation and shock absorption. 
Covers various types of machinery vibra- 
tion, gives basic data, formulae and 
graphs, and reviews practical methods of 
shock and vibration control. Industrial 
Div., T. R. Finn & Co., Inc. 


166 Asbestos-Cement Sheet — 
This 6-pp folder, on Asbestocite, explains 
how this asbestos-cement sheet material 
can serve industry and shows typical ap- 
plications — for cooling tower housings, 
cold storage room facings, construction of 
fume hoods and ducts, others. Gives in- 
formation on physical properties, sizes, 
thicknesses and dimensional tolerances. 
Johns-Mansville. 


167 Modern Process Heating — 
In 16 pp of photos and text, this catalog 
explains recent techniques in modern 
process heating, including a method of 
combining radiation with convection. 
Shows how these heating and conveyor 
systems offer safety, high output of energy, 
greater conservation of heat energy, con- 


| trolled heat distribution, other benefits. 


Covers applications of booster ovens and 
complete systems. Jensen Specialties, Inc. 


168 Steel Floor Armor — Uses of 
steel floor armor to prolong the life of 
floors are described in Form 503-955. 
Shows both application and installation 
of Hexsteel heavy duty floor armor and 
Floorsteel flexible type floor armor through 
simplified illustrations and engineering 
data. Includes detailed specifications for 
both products and instructions for deter- 
mining proper size for a specific installa- 
tion. Klemp Metal Grating Corp. 
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> Take a long look into the future. You’ll see constantly 
growing industrial activity and millions of tons of power- 
packed Bituminous produced to sustain it, with billions 
still in reserve! B&O is a keystone to this vital supply and 
demand. The coal fields it serves hold proved, usable 
reserves of billions of tons of Bituminous for every purpose. 

Today, tomorrow or decades ahead you may be sure 
that B&O Bituminous can be your best source of stable- 
low-cost power. It will pay you to use this fuel with a 
future NOW! Ask our man! 





CONTACT OUR COAL TRAFFIC REPRESENTATIVE! 7 


You'll receive details in the most efficient, low-cost 
Bituminous coal for your particular requirements. 
COAL TRAFFIC DEP’ 8TMENT B&O RAILROAD EVERY 
Baltimore 1, Md. LExington 9-0400 PURPOSE 


BITUMINOUS 
COALS FOR 








BALTIMORE & OHIO RAILROAD 
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Production of Energy 


“AMERICAN GAS AND ELECTRIC SYSTEM 


looks for a higher level of efficiency in the 
production of electric power than has ever 
been achieved before.” 


This firm prediction by Philip Sporn, presi- 
dent of the American Gas and Electric 
System, refers to the two largest steam- 
electric generating units in the world, which 
are to be added to the facilities cf AGE. 


Second and Third Universal Pressure 
Units for AGE 

Each unit will produce 450,000 kw, enough 

power to supply the residential need for a 
city of 4,000,000 people—more 
electricity than many complete 
utility systems. Steam generators 
for the two units are of the B&W 
Universal Pressure type, and will 
be the second and third to go 
into commercial service . The first 
will start producing power at 
Ohio Power’s Philo Plant in the 
near future. 


Coal the Main Energy Source 
for Years Ahead 

The decision to go ahead with 

these super-pressure, coal-fired 

units is based upon the fact that 

the bulk of our energy, for 


Ce ee ae cr 
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many years ahead, will come from coal, 
burned efficiently with economical equip- 
ment. 
Two Firing Methods Utilized 

Each of the B&W Universal Pressure Units 
will generate 2,900,000 Ib of steam per hour. 
One will be Cyclone Furnace-fired and the 
other pulverized-coal-fired, to take greatest 
advantage of the method better suited to 
fuel and operating conditions in each case. 


It takes courage and confidence in their 
engineering ability for AGE to initiate these 
world’s largest generating units—and this 
confidence is reinforced by the work of the 
B&W organization and by previous experi- 
ence with B&W research, engineering, manu- 
facturing, field development and erection. 
These capabilities, skills and facilities are 
the real resources of B&W. For nearly 100 
years they have been dedicated to serving 
the current and future steam-electric power 
needs of the nation. 

The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 
17, N.Y. 
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MW turbine. Design pressure 4500 psi. 
Generates 2,900,000 pounds of steam 
per hour at 3625 psi, 1050 F. There 
are two stages of reheat to 1050 F. 
The second unit is similar in design 
but will be pulverized-coal-fired. Note 
comparison with six foot man standing 
at basement level. 


Cyclone Furnace-fired B&W Universal a 
Pressure Steam Generator to serve 450 <—aG 


BOILER 
DIVISION 





Dairyland Power Cooperative, Wisc. 

The Franklin Heating Station, 
Rochester, Minn 

Kansas City Power and Light Co. 

Missouri Public Service Co 

Montana-Dakota Utilities Co. 

Pacific Gas & Electric Co. 


INATTIO 


East Side Station, Garland, Texas 
Mohawk Station, Tulsa, Okla 

Salt River Power District, Ariz 

Texas Power & Light Co r 

lucson Gas, Electric Light & Power Co. 
West Texas Utilities Co. 


ewe TE FOR MANUAL OF POWER PLANT INFORMATION 
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A COMPLETE LINE 
OF WATER TREATMENT 
EQUIPMENT 


Central Illinois Public Service Co. 
Commonwealth Edison Company 

Detroit Edison Co. 

Jersey Central Power & Light Co. 

Lake Road Station, Cleveland, Ohio 
Pennsylvania Electric Co. 

Public Service Electric and Gas Co. (N. J.) 


WIDE’! 


Carolina Power & Light Co. 

Columbus & Southern Ohio Electric Co. 
Georgia Power Company 

Mississippi Power Company 
Monongahela Power Company 

South Carolina Public Service Authority 


A partial listing of tray and spray-tray 
type installations with capacities up to 


2,250,000 Ibs. per hour. 


Industrial Dept.: I-212 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
216 West 14th Street, New York 11, N. Y. 








DEZINCIFICATION 
IS NOTA PROBLEM 
WITH MODERN 

CONDENSER TUBES 


Where modern condenser tubes are e 

to moist or wet conditions for prolonged pe- 
riods, dezincification corrosion is not apt to 
occur, This is true even at high temperatures, 
which accelerate dezincification, and in water 
that is non-scale forming. 


Use of the right tube alloy—one that con- 
tains arsenic or a similar inhibitor—retards 
dezincification. By preventing the loss of zinc 
and the redeposit of copper, there is little or 
no weakening of the mechanical strength of 
the tube. 


FOR EXAMPLE: The dezincification shown in 
the photograph would not likely have occurred 
if Arsenical Admiralty, Bi idgeport Alloy #30, 


had been used. Where impingement corrosion 
is an additional factor, Arsenical Aluminum: 
Brass, Bridgeport Alloy #54, is recommended. 
When condenser tubes must be replaced — 
or new tubes specified —be sure you select a 
modern Bridgeport alloy that can “take it.” 
Our Corrosion Laboratory will be glad to 
recommend the condenser tube alloy best for 
your operating conditions. Phone your near- 
est Bridgeport Sales Office today for prompt 
service on all your condenser tube needs, 


For more detailed infor- 
mation on how modern con- 
denser tubes resist corrosion, 
write today for your free 
copy of Booklet B-1. 


BRIDGEPORT CONDENSER TUBES 
Bridgeport Brass Company, Bridgeport 2, Conn. + Offices in Principal Cities 


In Canada: Noranda Copper and Brass, Limited, Montreal 
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Get High CO. from 


Low Grade Coal 


at UTAH-IDAHO SUGAR COMPANY’S NEW $7,000,000 PLANT 


In any power plant, the percentage of gases and becomes a vital ingredient 
COz in combustion gases is indica- in the production of over 75,000,000 


tive of combustion efficiency. But at lbs. of sugar and thousands of tons 
the power plant for Utah-Idaho of molasses the factory produces 
Sugar Company’s new sugar beet fac- annually. With the plant limited to 


tory, Moses Lake, Washington, a low grade western coal, continuous 
good COz performance record is maximum combustion efficiency at 


more than desirable. It’s actually all loads is necessary to insure ade- 
essential! That’s because the plant quate COz for processes. 
supplies not only steam, but COe as Republic Automatic Combustion 


well to sugar-making processes. The Controls enable the plant’s spread 
COz is extracted from combustion stoker fired 250,000 lIbs./hr. boiler 


POWER ENGINEERING 





operating at 400 psig and 575°F. to 
meet CO: requirements while match- 
ing steam supply to process demands. 
Daily CO2 charts indicate the boiler 
is consistently producing 12-13% 
COz in spite of the quality of coal 
burned. 


According to operators, ash removal, 
cleaning of the fire and soot blowing 
can be carried out with the combus- 
tion controls on automatic without 
disturbing the fuel-air ratio. Furnace 
draft is controlled satisfactorily de- 
spite the high stack on the plant. 
Turbine drives on forced and induced 
draft fans are speed controlled by 
the combustion controls, eliminating 
the need for dampers. A three ele- 


ment Republic boiler feedwater sys- 
tem is also tied in with the combus- 
tion control system to automatically 
supply the proper amount of water 
to the boiler at all steaming rates. 


This plant is one more example of 
how Republic combustion engineers 
design control systems that enable 
boilers to exactly meet individual 
plant requirements. There are 
Republic Combustion Controls for 
any size or type of boiler, for all 
methods of fuel firing, all arrange- 
ments of draft and all load condi- 
tions. When you want to be sure of 
getting maximum boiler perform- 
ance, ask Republic to design and 
build your combustion control system. 


re @ HNN @ @ 
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Combustion controls for sugar factory's 
250,000 Ibs. /hr. boiler are centralized 
on Republic panel at right. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
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HOUR WITH A SHOP-ASSEMBLED 
STEAM GENERATOR 


With capacities for sustained steam production up to 60,000 Ibs. per hour the Wickes 
Type-A Boilers give you “packaged power" ready for immediate installation. They are 
custom engineered to your requirements and shop-assembled to reduce interruption of 
operations in your plant to a minimum. Wickes Type-A packaged boilers conserve head- 
room and floor space and are very simple in design . . . the large furnace is located 
between two banks of boiler tubes so that each furnace wall is a separate steam generator 
as well as an integral part of the boiler unit. The steam generator is enclosed in a high 
quality refractory and insulation setting and protected by a pressure-tight steel casing ... 
thus, the pressurized furnace can be operated without a high stack or induced draft fan 


when burning oil or gas. This casing is also completely weatherproof for outdoor installation, 


for our 


«WICKES y=: 


covering 


BOILER CO. ate 


DIVISION OF THE WICKES CORPORATION ¢ SAGINAW, MICHIGAN 

Recognized Quality Since 1854 * Sales Offices: Albuquerque, N. M. * Boston * Buffalo + Charlotte, N.C. * Chicago * Cjeveland +. 
Denver + Detroit + Fort Wayne, ind. + Houston + Indianapolis + Los Angeles * Memphis + Milwavkee * New York City * Portland, 
Saginow + Salt Loke City + Son Francisco + Springfield, ill. + Tulsa * Washington, D, C. ies 
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ECON’S exclusive STOP-WATCH ACTION 
MAKES THE BIG DIFFERENCE 


When current overload 
is continued beyond the 
safe and pre-determined 
time, exclusive Econ- 
Alloy breaks the circuit 
by changing directly 
from solid to liquid. The 
usual plastic stage is 
eliminated,insuring 
faster, more accurate 
protection against over- 
loads and shorts... 


ECON-ALLOY 
makes the 
DIFFERENCE 


, 
ECON 


DUAL-ELEMENT 
cartridge fuses 


Ask your ELECTRICAL 
WHOLESALER for ECON 
Dual-Element and other 
Economy Fuses. 
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Stops needless fuse blows safely 


e 5 Coinptall protection against shorts 
and dangerous overloads 


@ Cuts fuse costs and downtime 


You protect against needless fuse blows yet get faster, more accurate protection 
against shorts and dangerous overloads when you use ECON Dual-Element Fuses. 
The exclusively different breakaway action of the ECON-Alloy element gives you 
this important advantage. 

The ECON-Alloy thermo element has a double stop-watch action. First, it acts 
instantly on shorts. Second, with its pre-determined delayed timing, it safely 
handles overloads—up to 500%—without blowing. 

Available in knife and ferrule types: 0 to 600 amperes; 250 and 600 volts. Under- 
writers’ Laboratories Inc., approved. 


Write for ECON Dual-Element Catalog S-60... 
or complete line folder on all Economy Fuses 


ECONOMY FUSE & MFG. CO., 2717 Greenview Avenue, Chicago 14, Illinois 


For more data circle 528 on Post Card 


POWER ENGINEERING 





Each of the two forty-foot furnaces 

g firing Consolidated Edison’s Boiler 30 

+ . 7 at Astoria Generating Station will be 
It S Vulcan Selective Seq equipped with a custom-designed 
4 Vulcan Selective-Sequence Soot Blow- 

ing System. The boiler now being built 


for Astoria Station's ' 7 by Babcock & Wilcox is a radiant- 


reheat type to be fired by pulverized 


. ie 1, oil ' 
2,400,000 lb./ hr. Boiler! : : : aes ‘for the soot blower systems 


will be electric; the blowing medium 
steam. Both Vulcan long retractable 
soot blowers and wall deslaggers are 
included in the system. Vulcan wall de- 
slaggers maintain high striking power, 
keep thickness of deposits to a 
minimum. 

Whether your boiler is large or small, 
power or process—a modern Vulcan 
Soot Blower System with automatic- 
sequential or selective-sequence control 
will keep it operating at peak efficiency. 
Your Copes-Vulcan representative has 
the ideas, information and experience 
to help you choose the system best 
suited to your needs. 










































































CEES }/}—_—_——_ 3» -@ —___—__+_______ > -6 ——___+—____" -r or -4@ ——___ 4 


CONSOLIDATED EDISON COMPANY NERVE CENTER of the Selective-Sequence system 
ASTORIA GENERATING STATION, NEW YORK, NEW YORK is a completely pre-wired, factory-assembled 
BABCOCK & WILCOX TWIN-FURNACE BOILER controller for the soot blowers in each furnace. 
2--40’—-0”" FURNACES Selective Sequence lets operating personnel 

select proper blowing sequence for most effective 

Capacity, Lb. Steam per Hour 2,400,000 Superheater Outlet Pressure, PSI. .2,150 — = ae noniaees tee pf mer 


Design Pressure, PSI 2,500 High Pressure Steam Temp., F....1,050 number of blowers that have operated, and any 
Reheat Steam Temperature, F....1,000 malfunction of equipment or blowing medium. 











COPES-VULCAN DIVISION Me Minivebayy 


COPED 
Elgg BLAW-KNOX COMPANY 
_ Ur; 
B-7637A WE 1S 
ERIE 4, PENNSYLVANIA 2 w0rTei6 | 
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CONSTRUCTION NEWS 


Ry» Bluff, Ark. — The International Paper Co., 220 E. 42nd 
, New York, N. Y., plans steam power house at new plant for 
the manufacture of paper products, at Pine Bluff near Johnson 
Lake. New plant will comprise a group of one and multi-story 
buildings, ine luding mill management and administration offices. 
Preparatory work on ground clearing and foundations is already 
and plant is expected to be in partial production by 
late 1957. Cost when completed is reported to be in excess of 
$57,000,000. Plant will have an annual capacity of 130,000 tons 
of newsprint and 165,000 tons of bleached kraft paper board when 
in full operation 


under way 


Jacksonville, Fla. — The City of Jacksonville, Fla., has ar- 
ranged for financing in the amount of $14,000,000, to cover cost 
of public utility construction and improvements in municipal 
power plant. Portion of fund will be used in connection with 
current expansion and improvement program, covering power 
plants, transmission lines and other miscellaneous operating 
facilities 


Jacksonville, Fla. — The National Container Corp., 7 Cen- 
tral Park West, New York, N. Y., has plans under way for expan- 
sion of power house and fac ilities in conjunction with kraft pulp 
and board mill addition to local plant here. Site of 100-acres on 
the St. John’s river adjoining present mill has been secured for 
the purpose and work will begin at once. Plant addition will 
represent an investment in excess of $25,000,000. 


Bay City, Mich.— The Consumers Power Co., Jackson, 
Mich., has work under way on the installation of a new power 
plant with a capacity of 240,000-kw at the mouth of the Saginaw 
River, Bay City, Mich. Cost of initial installation reported to be 
about $9,800,000. Other installations are planned for the future 
to ultimately bring generating capacity at new location to 
1,700,000-kw, which is more than present capacity of entire sys- 
tem. Townsend & Bottom, Inc., 2245 State St., Ann Arbor, Mich., 
are consulting engineers. 


St. Paul, Minn. — The Northern States Power Co. (Minne- 
sota), 15 8. Fifth St., Minneapolis, Minn., has authorized plans 
for major addition to company’s High Bridge plant in St. Paul, 
Minn. New steam-electric generating unit with an initial capacity 
of 150,000-kw will be installed at a cost of $24,000,000, and when 
completed in 1959 will be the largest generating unit in the mid- 
west. When in operation in 1959, new unit will increase plant 
capacity to more than 450,000-kw. 


St. Louis, Mo. — The Union Electric Company of Missouri 
has asked the Securities and Exchange Commission to grant per- 
mission for the sale of a $40,000,000 bond issue proceeds of which 
will retire short-term bank loans, finance additions and improve- 
ments to generating stations and equipment and for other corpo- 
rate purposes. Company’s budget for 1956, approximates $42,000,- 
000 for current construction program, including large increase in 
generating facilities, transmission lines, power substations and 
other miscellaneous work. 


Manchester, N. H. — The Public Service Company of New 
Hampshire, 1087 Elm St., has arranged sale of bond issue in the 
amount of $8,000,000, proceeds to be used to pay off short term 
construction loans incurred in connéction with expansion and 
improvements program in plants and system, including improve- 
ments in generating facilities, power substations, transmission 
lines and other work 


Asbury Park, N. J. — The Jersey Central Power & Light Co., 
501 Grand Ave., is arranging sale of bond issue in the amount of 
$10,000,000, proceeds to be used to pay off short term bank loans 
of $3,750,000 and the remaining $6,250,000 for new expansion 
and improvement of company facilities. The company’s 1956 
budget for construction and improvements is estimated at 
$14,650,000. 


N. ¥.— The Reynolds Metals Co., Reynolds 
Metals Bidg., Richmond, Va., has plans under consideration for 
the construction of a new aluminum fabricating plant for the 
manufacture of aluminum components for the automobile indus- 
try near here, providing power negotiations now under way with 
the New York State Power Authority can be worked out to give 


Massena, 
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aluminum concern the power necessary from the authority’s 
Niagara River plants. Negotiations are still in progress with final 
arrangements to be announced at a future date. 


New York, N. Y.— The American Gas & Electric Co., 30 
Church St., New York, N. Y., and the Commonwealth Edison 
Co., 72 W. Adams St., Chicago, Ill., have plans under considera- 
tion for the erection of a 330,000-volt transmission line, approxi- 
mately 90 miles in length, for the intere hange of large blocks of 
emergency power between the two systems in the event of a 
breakdow n of major generating or transmission facilities or during 
periods of peak loads. New line will be constructed between a 
terminal of the Indiana & Michigan Electric Co., New Carlisle, 
Ind., and a new distribution center Commonwealth Edison will 
build at Goodings Grove, Ill. The extra high voltage wire will be 
placed in operation by mid-1958 at a cost of $25,000,000. 


Avon Lake, Ohio — The B. F. Goodrich Chemical Co., 2069 
5. 9th St., Cleveland, Ohio, has announced an expansion pro- 
- im of major proportion at company’s facilities here. Expansion 
program will include a new large boiler plant and will double 
production capacity of polyvinyl resins and plastic compounds. 
The Girdler Company, Division of the National Cylinder Gas Co. 
has been awarded the contract for the work which is now under 
way. Cost reported to be $8,000,000. 


Piqua, Ohio — The Pioneer Rural Electric Cooperative, 202 
N. Downing St., has work under way on expansion of gener: ating 
plant at local site here. New installation of generating equipment 
will be made adjacent to present municipal power plant and is 
expected to be in operation in the early part of 1957. New instal- 
lation reported to cost $3,500,000. 


Oklahoma City, Okla.— The Oklahoma Gas & Electric 
Co., 321 N. Harvey St., Oklahoma City, Okla., has authorized 
construction of a new steam-electric turbine generator for de- 
livery in mid-1958, at an estimated cost of $4,000,000. Location 
of new unit with an initial capacity of 150,000-kw has not as yet 
been decided and when in operation will supply the needs of an 
area twice the size of Oklahoma City. The turbine will be built 
at Westinghouse Electric Corporation’s steam division plant in 
South Philadelphia and the generator at the east Pittsburgh 
plant of Westinghouse. 


Portland, Ore. — The Portland General Electric Co., 610 
S.W. Broadway, has filed with the State of Oregon, for a license 
to construct. the North Fork-Farraday hydroelectric develop- 
ments on the Clackamas River, just outside of Portland, Ore. If 
application is approved, company plans to have 78, 000-kw project 
completed and in operation ~ December 1958, at a total cost of 
$19,000,000. Portland General Electric Co. applied for a license 
last fall from the Federal Power Commission to build the North 
Project only. Cost of this phase of the project alone was estimated 
in excess of $13,000,000. 


S. C. — The South Carolina Electric & Gas 
has plans under way for new 
No information 
Project. is 


Moncks Corner, 

0., 328 Main St., Columbia, 8. C., 
steam-electric generating station at local site. 
regarding size of installation available at this date. 
reported to be estimated at $50,000,000. 


Mission, Tex. — The Central Power & Light Co., 120 N. 
Chaparal St., Corpus Christi, Tex., has plans under way for new 
electric power plant on 5-acre tract of land recently acquired for 
the purpose. Work will include installation of new turbine gen- 
erator, high pressure boiler and auxiliary equipment. Cost of 
plant including some transmission lines, reported to be in excess 
of $7,000,000. Proposed to begin work soon. 


Port Arthur, Tex. — The Texas Co., Chrysler Towers, New 
York, N. Y., has announced plans for the construction of a new 
power generating station at plant facilities here. Steam and elec- 
tric generating capacity will include installation of 3,300,000 lb. 
per hour steam generators, and one 15,000-kw electric generator 
with auxiliary installations. Contract in the amount of $6,575,000 
has been awarded to Jackson and Moreland, 600 Park Square 
Building, Boston, Mass., engineers. 


‘ 

Roanoke, Va. — The Appalachian Electric Power Co., a sub- 
sidiary of the American Gas & Electric Co., 30 Church St., New 
York, N. Y., has plans under consideration for the erection of a 
60,000-kw Sc diaaieetele generating station at Smith Mountain 
Gap on the Roanoke River in Virginia. New plant is projected 
for the future and construction will get under way within the next 
year or two. Project is estimated to-cost in excess of $20,000,000. 
Application to the Federal Power Commission for a preliminary 
permit has been filed and completion of preliminary explorations 
of the dam-site and arrangements for the disposition of roads 
affected by the reservoir are under way. 
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A 2724 Policy for Decades: 


“Keep ir. “Avoid Unnecessary 
Complications 


Basic. 


For Example ... SINGLE MOTOR DRIVE 


Long Retracting Blowers 


Diamond engineers have always felt that it isn't 
enough to design a mechanism that will do a 
particular job. It is also important to make that 
mechanism as simple and dependable as possible. 
It has been a Diamond policy for decades to 
“keep it basic’’. . . to avoid unnecessary complica- 
tions that make trouble for users. 


Diamond Soot Blowers are simple, effective, de- 
pendable. Typical of this is the single motor drive 
on the Model IK Long Retracting Blower. One 
motor working through a simple system of rugged 
gears simultaneously propels the carriage and 





oth “Rotates and pianists 
the Long Lance 7 





rotates the lance tube. The ultimate in simplicity 
and reliability, there is only one set of motor ele- 
ments, one set of control elements, and one set of 
power supply facilities to operate and maintain. 
Long experience with all kinds of cleaning prob- 
lems has demonstrated conclusively that there is 
a single universal cleaning pattern suited to sub- 
stantially all conditions encountered. 


Other important features of Model IK are the 
mechanically operated valve with adjustable pres- 
sure control, and the positive gear drive. For addi- 
tional information ask for Bulletin 1080 AB. 


DIAMOND POWER SPECIALTY CORPORATION 


Diamond Specialty Limited + 


OHIO 
Windsor, Ontario 


LANCASTER, 
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EQUIPMENT NEWS 





Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
125-126 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 





1—GUN-TYPE BURNER designed 
to burn No. 6 fuel oil 


This 90-gph burner introduces a new 
method of burning residual oils. Air and 
oil are metered in proper ratio at all 
capacities to assure maximum efficiency, 
company explains, and oil is finely 
atomized so that it burns easily and 


completely. A positive acting metering 
pump delivers the oil. Once the burner is 
set for the most efficient combustion it 
remains at that point. According to 
manufacturer, this burner does not start 
at full capacity but begins with a small 
flame which is gradually built up to the 
required size. The shape of the flame is 
adjusted for the type of boiler the 
burner is to be used with. Combus- 
tion controls are standard equipment. 
Cleaver-Brooks Co. 


2—ELECTRIC GOVERNOR for 
engine generator sets 
For precise speed regulation of engine 
generator sets, this electric governor is 
designed to anticipate speed change by 
constant load sensing while regulating 
on the generator frequency. Manufac- 
turer explains that “brain”’ and “ mus- 
cle,”’ practically instantaneous electrical 
circuitry and a responsive, high-force 
hydraulic system act together to initiate 
actual throttle change in about 0.015 
see after a change in electrical load. Per- 
formance data are reported to show 
transient speed (frequency) deviations 
less than 1.5 per cent for full load change, 
and recovery to steady state in less than 
1 sec. Under steady conditions, the 
governor is said to control generator out- 
put frequency within +0.25 per cent of 
base frequency. 
This governor is also reported to en- 
able parallel operation of two or more 
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engine generator sets, with all units ad- 
justed for zero speed regulation. Thus 
adjusted, the governors provide auto- 
matie load sharing between units. For 
parallel operation with units equipped 
with conventional governors a speed 
regulation control is provided. Three 
basic units form the system: an elec- 
trical control unit which senses output 
frequency, electrical load and throttle 
position and which integrates these 
quantities into a single signal; an hydro- 
mechanical actuator which converts this 
signal into mechanical force to position 
the engine throttle according to require- 
ments; and a simple hydraulic power 
supply. Driven by the governor power 
take-off, this unit supplies hydraulic 
fluid under pressure to the actuator unit. 
Westinghouse Electric Corp. 


3—PRESSURE TRANSMITTER is 
low cost, lightweight unit 
Operating on the force-balance prin- 
ciple, the Model P Pressure Transmitter 
is described as lightweight, rugged, yet 
sensitive unit. It is suggested for serv- 
ices involving viscous substances, or ma- 
terials which solidify in the static lines of 
bourdon tubes. It also has application 
for liquid level indication on open tanks 
containing viscous materials or those 
with solids in suspension. According to 
manufacturer, the Model P is unique in 
that it utilizes simple, flat diaphragms 
instead of bellows, and this eliminates 
possibility of viscous materials harden- 
ing in bellows convolutions. Diaphragm 
material is rubber, Teflon, or stainless 
steel, depending on temperature range 
and corrosiveness of service. The pilot is 
isolated from the pressure diaphragm so 
that controlled gas or liquid cannot back 
up into air lines in event of diaphragm 
failure. Bulletin P-2520-2 gives more 
information. Conoflow Corp. 


4—MICROSCOPE-TELESCOPE _is 

the size of a fountain pen 
Power engineers will find dozens of uses 
for this handy pocket instrument, com- 
bining a 50 power microscope and a 10 
power telescope. Approximating a foun- 


tain pen in size, when used as a micro- 
scope it will enlarge 50 times. Ideal for 
close-up examinations of small parts, for 
spotting, checking, inspecting on ma- 
chining operations. You just tilt it to 


focus, and a metal reflector throws light 
on the object. When used as a telescope, 
you simply unscrew metal reflector, 
draw out eyepiece tube and sight. It 
brings distant object ten times closer 
for chimney, roof, wire inspections, and 
distant gage readings. Instrument is 
equipped with a clip to hold in coat 
pocket, finished in chrome and black, 
and sells for approximately $4.50. Ed- 
mund Scientific Corp. 


5—FISH TAPE WINDER protects 

hands, saves tape 
Easier, faster, safer wire pulling and less 
tape breakage are advantages claimed 
for the Tape-Mate. It fits completely 
around the reel and is assembled with 
four screws. Once in place, it stays on 
permanently, says manufacturer, and 
will last as long as the reel. Anyone can 
use the Tape-Mate, for it simply slides 
around the reel. When holding reel in 
usual manner, winder is pushed for- 
ward to wind — or pulled back to pay 
out tape. The hand never has to touch 
the tape. It is claimed that tape can be 
payed out to exact footage needed with 
springing eliminated by keeper slot. 
When winding, tape can be put back in 
perfect shape as fast as it is pulled 
from conduit. Uniform tension is pro- 
duced by a cam pressing against tape. 
Finger grip design prevents hand from 
slipping and gives good grip for pulling. 
The handy fish tape winder fits all 12-in. 
fish tape reels containing 1 in. flat fish 
tape, and sells for about $2.75. Holub 
Industries, Inc. 


6—MOTORIZED REDUCER 

with special motor support 
The Line-O-Motor is designed to com- 
bine advantages of integral motor- 
reducer units with the versatility of 


separately mounted motors. Reducers 
are equipped with a specially designed 
motor support bracket — reducer base 
supports both reducer and motor for 
easy set-up and shaft alignment. Motor 
mounting bracket slots are standardized 
to suit all NEMA motors. “uine-O-Motor 
is available in horizontal models for foot 
mounting or in vertical and _ vertical 
extended housing models for flange 
mounting. Its capacity ranges from 1 
to 75 hp for any A.G.M.A. service 
classification. Double, triple or quad- 
ruple reductions provide ratios from 
5.06:1 to 238:1. With Line-O-Motor 
drives, smaller stocks of standard motors 
are declared practical, motor change 
faster and drive systems more versatile. 
Foote Bros. Gear and Machine Corp. 


7—SOLID FILM LUBRICANT 

comes in aerosol bomb 
When sprayed on troublesome parts, 
(both metallic and non-metallic) Lubri- 
Bond A is said to increase the wear-life 
by decreasing the coefficient of friction 
of these parts. The resin-based, air-dry 
lubricant is reported to operate in a 
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12 years’ cost-free service completed 
by this Crane valve on saturated steam 


Since 1944, this Crane 16-inch Pressure-Seal 
gate valve has been handling 450 psi satu- 
rated steam. It’s working as a stop valve 
on a header in the Neches Butane Products 
Company’s butadiene plant in Texas. 

When opened for inspection recently — 
after 12 years of hard service—this rugged 
Crane valve was found to be in perfect con- 
dition. Not once has it leaked or needed 
maintenance at the bonnet joint or seat. 

Here’s why: instead of depending on bolt- 
ing to retain pressure, the Crane Pressure- 
Seal bonnet design utilizes internal fluid 


pressure to make a leak-free, maintenance- 
free joint. And with the Crane flexible wedge 
disc —self-adjusting to temperature changes 
—sticking of the disc is eliminated, and op- 
eration is always smooth and easy. 


Because they’re so trouble-free, and so 
compact and streamlined (saving line weight 
and simplifying insulation), Crane Pressure- 
Seal Bonnet Valves are giving consistent 
satisfaction on high-pressure, high-tempera- 
ture power plant service. Get full information 
from your local Crane Representative, or 
write to address below. e 


S RAN E VALVES & FITTINGS 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 


KITCHENS e 
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temperature range from —300 to 500 F, 
and to be an excellent choice for parts 
operating at high speed and high load. 
Lubri-Bond A dries in 30 min and can 
be used in conjunction with oils and 
greases where oil is necessary as a cooling 
agent, according to manufacturer, or it 
can be used without them. It is sug- 
gested for gears, actuators, cams, hinges, 
pins, shafts, tracks, threaded parts, 
frictional bearings, and other moving 
surfaces where friction is a problem. It 
comes in convenient 12-0z spray bomb 
containers. Electrofilm, Inc. 


8—VACUUM SWITCH for single- 
bank capacitor equipment 


A low cost method of switching single- 
bank capacitor equipment is made pos- 
sible with Type IV Vacuum Switch, it is 
announced. Except for a vacuum inter- 
rupting chamber, switch is similar to 
conventional three-pole, group-operated 
air break switch. However, it provides 
ee service only, not fault inter- 

tion. The vacuum switch is avail- 

ble with all single-bank, grounded ca- 
poaiter installations between 7.5 and 
115 kv, and with ungrounded banks 
between 7.5 and 69 kv. Switch is rated 
600 amp continuous current, with a 4 
sec symmetrical rating of 25,000 amp. 
The momentary current asymmetrical 
rating is 40,000 amp and recommended 
maintenance period is after 2,500 opera- 
tions. General Electric Co. 


9—REPAIR PROCESS for cast- 
ings, now in kit form 


The Chain-Lock method for cold repair 
of cracked or broken castings is now 
available in kit form, so that repairs can 
be made by anyone equipped with the 
kit. In it are all tools, equipment and 
instructions necessary to repair engine 
blocks, cylinder-valve ports, housings, 
other castings. In use for many years, 
the process formerly was available only 
from licensed shops. Repairs made by 
it are claimed water and pressure tight, 
resistant to extremes in temperature 


and the strains of expansion and con- 
traction. Company says that such re- 
pairs meet insurance approval and re- 
quirements of service inspections. Re- 
pairs are made without heating, welding 
or brazing. It is explained that the 
Chain-Lock method binds and locks the 
two sides of the crack or break together, 
then seals it. Chain-Lock Process Co. 


10—BEARING TOOLS’ have re- 
taining spring finger 


This line of less expensive bearing as- 
sembly and bearing handling tools is 
cumppes with a retaining spring finger 
to lightly grip either the inside i of 
the bearing or the outside diameter. 
Tools are available in either male or 
female types to insert bearings into a 
housing bore or over a shaft, and pres- 
sure surfaces of tools prevent forces 


48 


being applied through the balls and 
races with consequent damage to pre- 
cision bearings. The tools are not in- 
tended to be used as pullers but are 
useful for assembly. The Baker Co., Inc. 


11—SMOKE ALARM is positive 
detection system 


Smok-Trol 85 is announced as an in- 
expensive, simple, yet positive system 
for detection of smoke in power plants, 
heating systems or anywhere smoke 
means waste or nuisance. It is used in 
conjunction with audible or usual alarm 


systems, instantly alerting operator to 
unsatisfactory combustion conditions. 
Instrument is of plug-in design for easy 
replacement of tubes, and employs a 
cadmium sulphide cell for light detec- 
tion. Smok-Trol Corp. 


12—HYDRAULIC FLUID is fire re- 
sistant type 


Irus Fluid 902 is announced as an eco- 
nomical “‘snuffer’’ type hydraulic fluid 
with fire-resistant qualities that prevent 
its burning on contact with flames, 
heated metal surfaces or molten metal. 
A formulation of water, petroleum, hy- 
draulic oil and emulsifying agents, the 
fluid eliminates possibility of combus- 
tion by releasing its water content as a 
protective steam blanket to quench fire, 
manufacturer explains. This “‘snuffer”’ 
action reduces local temperatures and 
displaces oxygen from the immediate 
area — it is noted that in most cases the 
remainder of the hydraulic fluid will not 
support its own combustion. Another 
advantage cited is that the oil will con- 
tinue hydraulic action should the water 
be dissipated. 

Despite the water in its composition, 
the fluid is said to possess all petroleum 
oil characteristics vital to proper func- 
tioning of hydraulically-operated ma- 
chinery. It is reported noncorrosive on 
ferrous and most non-ferrous metals; 
compatible with normal system com- 

nents; as having film strength and 

igh shear rate viscosities. It is colored 
bright yellow to permit instant recog- 
nition of possible leaks. According to 
company technicians, Irus Fluid 902 can 
replace any conventional mineral or 
synthetic oil hydraulic system, and can 
be installed without modification of 
lines, pumps, valves or cylinders. Also, 
the fluid is said to have no effect on pack- 
ing materials, seals or hoses, and to be 
suitable for use in most industrial vane 
and gear pumps. Irus Fluid 902 is re- 
ported to cost up to one-third less than 
synthetic oils. Shell Oil Co. 


13—THERMOSTAT, heavy duty, 
controls two separate circuits 


Two independent electrical circuits can 
be controlled simultaneously with the 
Series 22000 Thermoswitch, it is an- 


nounced. Basically this dual control 
thermostat consists of a liquid-filled 
sensing element, containing a sensitive 
bellows-and-push-rod assembly which 
actuates two precision miniature sna 
switches mounted in the head. Eac 
switch may be connected to operate a 
separate electrical circuit. The thermo- 
stat can be specified to operate over one 
of the three temperature ranges: —75 to 
125 F; 25 to 225 F; and 100 to 300 F. 
Each switch can be set in the field to 
actuate at any temperature within the 
service range. A differential setting ar- 
rangement is also available. 
Applications for this thermostat in- 
clude control of heating and cooling 
equipment in a constant temperature 
process; step control of a process to ac- 
tuate various dampers, valves, recircu- 
lating lines etc., in response to two criti- 
cal temperatures; control plus high-limit 
cut-off or alarms. Switches) are available 
to handle up to 20 amp at 125 or 250 v 
a-c or 10 amp at 125 v d-c. Fenwal Inc. 


14—FLEXIBLE COUPLING has 
space-saving feature 


Incorporating a brake drum flange on 
the outer diameter, this coupling pro- 
vides a compact drive arrangement and 
is particularly useful where shaft length 
or distance between two units is at a 
oe ey In effect, company notes, 
rake drum entails no more space than 
required by flexible coupling. Brake 
drum coupling is qveliaiie in eight 
standard sizes, with horsepower ratings 
from 2 to 40 at 1750 rpm. Maximum 


bores of hub body range from 1 to 2 14 in. 
Drum body bores are made to motor 
shaft size specifications. Distance be- 
tween shafts runs from % to 1% in. 
Cushions are one-piece ider type. 
Lovejoy Flexible Coupling ‘€o. 


15—UNIT HEATERS supply fresh, 
warmed air to building 


The FAS Unit Heater is for replacement 
of air exhausted in manufacturing ee 
esses and for comfort of personnel. 
consists of a motor and fan, a te 
section comprising alternate heating and 
by-pass passages, and a distributing 
outlet. Air brought in through by-passes 
is not heated. Volume control dampers 
on all passages, operated by synchron- 
ized damper motors, are actuated by 
air-stream or room thermostat. Damp- 
ers on heating passages move toward 
“open” position and dampers on by- 
passes move toward “close”’ position, or 
vice versa, depending on temperature 
requirements. When outdoor tempera- 
ture is lower than desired indoor temper- 
ature, the dampers on the heating pas- 
sages open and those on the by-passes 
close to the degree needed to produce 
required temperature. 

Steam pressure in the coils is the same 
as in the supply main at all times, says 
manufacturer, so that the coils cannot 
freeze. Heaters come in two types: a 
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They licked a problem— 


before it happened— 
with STANODIESEL Oil M 








How Sturgis light plant planned ahead to 
eliminate source of possible power shut down 








Sturgis, Michigan, light plant management in 1946 deter- 
mined that it might be difficult to satisfy all power require- 
ments if the light plant’s large engine, or more than one of 
its small engines, was down. The plant is equipped with 5 
engines—four GM 1,600 H.P. and one Busch-Sulzer 2,475 
H.P. Plant management rightly figured that one of the 
keys to the problem was good lubrication. So, in 1946, 
STANODIESEL Oil M was tested in one General Motors engine. 
















J. J. Threlfall, superintendent and Donald 
Cripps, Standard Oil lubrication specialist 
check Don's data book on Sturgis light plant 
diesels. Don is well qualified as a lubrica- 
tion specialist. He has been doing this work 
for nine years. He has an engineering degree 
from Michigan State University and is a 
STANODIESEL Oil M can give this kind of performance graduate of the Standard Oil Sales Engi- 
for two big reasons: (1) its highest quality base stock, neering School. 

(2) its additive formula. StaNoprEesEt Oil M has superior 

stability. An oxidation inhibitor helps to prevent un- 

wanted increases in oil viscosity. Detergent-dispersant 

additives keep crankcase, pistons, cylinder walls and other 

parts clean. An anti-foam agent controls foam. 





In 1947, based on its performance during the test, all en- 
gines were converted to STANODIESEL Oil M. In the nine 
years since, the plant has never had to shut down power to 
customers because of engine or oil failure. There have 
been no wear problems. Engines have stayed clean. There 
is no ring sticking. Bearing life is exceptional. 












There's a Standard Oil industrial lubrication specialist 
near you in any of the 15 Midwest or Rocky Mountain 
states. Call him for more information about STANODIESEL 
Oil M. Or write Standard Oil Company, 910 S. Michigan 
Avenue, Chicago 80, Illinois. 








Quick facts about 
STANODIESEL Oil M 


e Keeps crankcase, pistons, cylinder walls clean. 


e@ Combats deposit and wear problems imposed by use 
of economy fuels. 

e Maintains film on difficult to lubricate areas and parts. 

e Eliminates spark plug fouling in spark ignited engines 
and reduces combustion chamber ash deposits in 
engines burning natural gas, LPG and liquid fuels. 

@ Eliminates fuel injector and pump sticking caused by 


deposits on injector barrel and plunger where fue! - 
and lube oil commingle. 



















Sturgis, Michigan, light plant has four GM 1,600 H.P. engines and this Busch- \ 
Sulzer 2,475 H.P. engine. Engines receive progressive maintenance at 3,500 &) 
to 4,000 hours. STANODIESEL Oil M is used in all engines. 
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vertical flow type for roof or ceilings of 
single-story buildings or top floors of 
multi-story ones; and a horizontal type 
for windows or wall openings. Bulletin 
FAS-1 gives more information about 
heaters. L. J. Wing Mfg. Co. 


16—INSULATING BLANKET for 
higher temperature use 
Made of fine, closely intertwining alum- 
inum silicate fibers, the Fiberfrax Blan- 
ket is said to keep its form and proper- 
ties despite elevated temperatures 
the material will stand 2300 F, says 
company. Because of its insulating qual- 
ities, a high thermal gradient through a 
minimum thickness of the blanket is 
effected, it is noted. Applications for the 
blanket include high pressure steam 
lines, diesel exhausts, gas turbines and 
furnace ducts. Because it possesses high 


chemical stability, the material is also 


suggested for insulation lining in alloy 


and refractory furnaces. It comes in 
25-ft rolls, is 12 in. wide and ‘4% in. 
thick. The Carborumdum Co. 


17 —WATER CHILLERS for air con- 
ditioning, cooling uses 
Available in capacities from 20 through 
150 tons, the Type CC Water Chillers 
are packaged units. Each consists of 
base and framework, reciprocating type 
Freon-22 compressor, direct expansion 
chiller section, heat exchangers, control 
panel, electric drive motor and associ- 
ated valves, strainers and gages. Across- 
the-line magnetic motor starters are 
standard equipment. A major compo- 
nent in the chillers is a new copper tub- 
ing with star-shaped aluminum insert. 
This new tubing has more than double 
the heat-transfer surface of plain tubing, 
says manufacturer, and adds 25 per cent 
more cooling capacity per cubic foot of 
chiller size. American Blower Corp. 


18—POWER RELAY is compact, 

heavy-duty type control 
This 25-amp, heavy duty power relay is 
compactly designed to meet space limi- 
tations of equipment now using bulkier, 
heavier controls, it is announced, yet its 
electrical characteristics are equivalent, 
or even greater. Company reports that 
present applications include motor start- 
ing, heater loads and heavy industry 
control systems. In addition to switch- 
ing heavy current or high voltage loads, 
unit incorporates the “interchangeable 
coil”’ feature. By removing two easily 
accessible screws, complete coil assembly 


can be removed and replaced by a coil 
of same or different value ranging from 
6 to 230-v a-c. No solder connections are 
necessary when changing coils. Con- 
tacts are heavy duty type and are rated 
at 25 amp, continuous duty, at 230-v 
a-c, with 75 per cent power factor load. 
Standard unit is double pole, double 
throw, and ineasures 3% by 214 by 23; ¢ 
in.; weighs 11 oz. Circular PR-10 gives 
details. Guardian Electric Mfg. Co. 


19—CIRCUIT BREAKER to protect 

dual voltage equipment 
This dual-rated circuit breaker is offered 
for protection of equipment designed to 
operate on either of two different voit- 
ages — such as 6 and 12 v d-c or 110 and 
220 v a-c. Each breaker has two ratings, 
for example: 2 and 4 amp, 5 and 10 amp, 
etc., with separate load connections for 
each rating. Although most ratings sup- 
plied to date have had current ratios of 
two and one, the company says it can 
manufacture circuit breakers with cur- 
rent ratios of up to four to one. Mini- 
mum and maximum ratings are 1 amp 
and 40 amp. It is explained that due to 
hydraulic-magnetic operation, ratings 
are unaffected by ambient temperatures. 
Dual-rated circuit breakers are available 
with one of three inverse time-delay 
characteristics or in an instaneous-trip 
form. Maximum voltage is 480 a-c, 125 
d-c. As yet manufacturer has not stand- 
ardized on any particular rating, and 
will evaluate individual requirements. 
Bulletin 3430 gives more information. 
Heinemann Electric Co. 


20—FLUORESCENT LAMP pro- 
vides much more light 


Termed the VHO (very high output) 
this standard shaped fluorescent lamp is 
claimed to provide two and one-half 
times as much light as conventional 
models. First two models in the line 
include a 100-w 4-ft lamp rated at 6200 
lumens, and a 200-w, 8-ft lamp of 
13,250 lumens. According to manufac- 
turer, the VHO has four outstanding 
features: more efficient lamp diameter; 
rapid start continuous filament heating; 
“pressure control”’ center; and use of 
neon gas instead of argon. It is explained 
that the best mercury vapor pressure 
and temperature conditions for highest 
efficiency are narrow in limits, and that 
the “‘ pressure control”’ center built into 
the lamp structure makes these possible 

and that with these conditions, neon 
is superior to argon. 

The new lamps use the same type of 
recessed double contact base as the high 
output rapid start lamp family, it is an- 
nounced. Push-pull lampholder design 
permits the same “ back-to-back’”’ spac- 
ing for both HO and VHO types. Broad 
in application possibilities, the new 
lamps are suggested for high bay plant 


lighting, as well as medium and low bay 
use. Outdoor uses include parking lots 
and storage areas. Because of its very 
high output, the VHO is reported both a 
dollar saver and a space saver. Where 
conditions require four conventional 
lamps, for example, only two VHO 
Fluorescent Lamps would be needed, the 
manufacturer points out, and the fixture 
can be of conventional size. Sylvania 
Electric Products Inc. 


21—SIGHT GLASSES are _ im- 

proved, long-wearing type 
These sight glasses require neither solder 
nor gaskets. According to manufac- 
turer, a new process makes possible a 
long wearing unit in which the glass is 
hermetically sealed directly to the metal. 
Company says it can produce to a plant's 
own specification, windows which are 
tamperproof, unaffected by aging or 
vibration and resistant to high pres- 
sures. The windows can be mounted in 


almost all ferrous and non-ferrous metals, 
including brass and stainless steel. 
Manufacturer reports production of 
sight glasses using the direct seal process 
in diameters from less than 3;, to more 
than 3 in., and in window thicknesses 
from !;, to 4 in. Possible sizes are not 
restricted to these, it is indicated. Pres- 
sure resistance of the windows is de- 
pendent on the size and shape of the 
individual unit. Corning Glass Works. 


22—PLASTIC INSULATION fea- 

tures easier workability 
Franco-Therm is a plastic insulation for 
application where easier workability and 
tighter adherence is required than that 
afforded by regular plastic insulations. 
Tests are reported to show that it de- 
velops no shrinkage and is waterproof, 
and that it will absorb hot or cold water 
and no destruction will take place. Ac- 
cording to manufacturer, the material 
also resists destruction by boiling water 
and can be re-used. Intended for use to 
1800 F, Franco-Therm dries white, and 
is described as having low thermal con- 
ductivity and being resistant to abra- 
sion, vibration, impact and rust. It is 
suggested for use around air ducts, boiler 
settings, boiler drums, breechings, burner 
casings, economizers, heat exchangers, 
hot air lines and similar applications. 
J. H. France Refractories Co. 


23—REGULATORS for the smaller 

welding shops 
Airco Series 8000 Regulators are low- 
priced, inverse-type oxygen and acety- 
lene pressure regulators designed to 
meet the needs of the smaller metal 
fabrication shops where initial costs are 
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Now you can buy a 
Bailey-built HEAT PROVER Analyzer 


CONTINUOUS READINGS OF OXYGEN AND COMBUSTIBLES 
The famous Cities Service HEAT PROVER Analyzer, formerly available only on 
loan, is now manufactured by Bailey Meter Company, and you can buy one out- 
right. With this handy portat’ instrument, you can easily monitor the per cent of 
oxygen and combustibles in . ses. 
The continuous readings from a Bailey HEAT PROVER Analyzer enable furnace, 
kiln, and engine operators to correct combustion variables before costly losses are 
incurred. Although it weighs a scant 25 pounds, the HEAT PROVER Analyzer is 
the key to maximum cor bustion efficiency. With it, the operator can determine 
the proper proportion ‘cl to air at any time. 
The two meters on the a «!yzer show per cent by volume of oxygen and combus- 
tibles on either a 20% rauge span or a more sensitive 4% range. Temperature of 
flue gases in degrees Fal.renlieit is also shown. 
Compared with involved, time-consuming Orsat measurements of flue gases, this 
new portable analyzer offers these advantages: 

|. Simultaneous direct readings of oxygen and combustibles. 

2. Negligible time lag between combustion change and reading change. 

3. Continuous sampling, analysis, and readings. 

1, Convenient measurement of temperature. 
Ask your Bailey engineer how you can use this instrument to increase combustion 
efficiency. Or, write today for more information on how this new Bailey HEAT 
PROVER Analyzer can pay for itself practically at once. G-39-1 


Flue gas analysis with a Bailey HEAT PROVER 
Analyzer ut a furnace stack. Per cent oxygen 
and combustibles is shown continuously. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD * CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 
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BELMONT 


Compressor. 


stays flexible 


under intense 


dry heat 


Here is an Air Compressor rod 
packing designed to thrive on 
gruelling service. 


Belmont ‘‘Compressor” No. 760 
asbestos packing is lubricated 
strand by strand, braid by braid, 
layer by layer to retain its flexi- 
bility and good sealing qualities 
for life—while protecting compres- 
sor rods from premature wear. 


Another leader in the Belmont 
Line of ‘Custom-made for the 
Service’ packings. 

Use it for longer life, fewer main- 
tenance jobs. 

Ask your U. S. Gasket— Belmont 
Packing Distributor or write for 
catalog. 


The Belmont Packing & Rubber Co. 
Butler & Sepviva Streets 
Philadelphia 37, Pennsylvania 


U.S. GASKET - BELMONT PACKING 
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a factor. Compact in design, the two- 
gage type measures 414 by 414 in. and 
weighs 2 lb, 4 oz; the single gage reg- 
ulator measures 314 by 514 in., weighs 
2 lb, 1 oz. The body is a machined brass 
forging and the spring case is a zine die 
casting. For maximum readability, the 
brass pressure gages have crowned, clear 
crystals. Other features announced in- 
clude: molded rubber diaphragm with 
fabric insert for strength, easy accessi- 
bility to internal parts, as well as relief 
valves. Air Reduction Sales Co. 


24—BUSHING for transformers 

rated above 5 kv 
This high voltage bushing features a 
hard rubber hand-grip insulated con- 
nector for protection against service 
interruptions caused by birds and/or 
animals, coming in contact with live 
parts. The hand-grip connector also 
permits quick, easy line installation, 
says company, and without tools. Con- 
nections are made by simply turning the 
hand grip. Kuhlman Electric Co. 





Reader Service Cards on pages 
125-126 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 








25—PNEUMATIC COMPUTER 
measures pressures, ratio 


The Model PR-O Computer is a pneu- 
matic pressure-ratio computer designed 
to measure compressor inlet and outlet 
pressures and simultaneously calculate 
the ratio of these two pressures. Out- 
standing features announced for it are 
wide range, flexibility, accuracy and 
pneumatic signal transmission. Pressure 
ratio is a key variable which must be 
regulated in order to prevent flow in- 
stability or surge in exhauster, com- 
pressor or blower control systems. The 
instrument indicates pressure-ratio on 
an integral scale and generates a pneu- 
matic signal proportional to pressure- 
ratio for use in a control system. It can 
be used in other applications requiring 
the calculation of the ratio of two 
pressures. 

The computer is available for applica- 
tion in ranges of static pressures of from 
0 to 10 psia up to 0 to 400 psig. Higher 
static pressure ranges may be had. Avail- 
able for computing on a gage or absolute 

ressure basis, the M odel PR-O can also 
supplied with a zero base or sup- 
pressed scale indication. Ratio calculat- 
ing accuracy of the computer is claimed 
high even when the input static pressure 
turndown ranges are as great as 30 to 1. 
Bulletin MSP-103B gives complete in- 
formation. Hagan Corp. 


26—METERS transmit high pres- 

sure, high velocity flows 
With these high-head differential pres- 
sure meters, high pressure, high velocity 
flows may be transmitted pneumatically 
on a linear flow basis, it is announced. 
Utilizing the accuracy of mercury U- 
tube measurements, they automatically 
convert a differential pressure to rate 
of flow. Outstanding features announced 
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7 Kill Algae 
~ 7 KK NEW, easy, 


A ~yN 
Ps. ~ low-cost way 
i. 3 
ALLIS-CHALMERS Y) New Allis-Chalmers No. 120 Series Algaecide 


most toxic to all organisms in cooling towers 








aa 


VV foba-l am @elaleliitelal rake | Many toxic materials used as algaecides are either 
difficult to handle (as in chlorination) or are effec- 


tive against certain organisms, but not others. Fouling 
of cooling tower systems by algae and slimes results. 

New No. 120 Series Algaecide succeeds when cop- 
per sulfate, potassium permanganate, quaternary 
ammonium compounds, sodium pentachlorophenate, 
and other complex chemicals offer only a partial solu- 
tion to fouling conditions. 


As little as 2 ppm has For complete information, call your A-C office, or 
. write Allis-Chalmers, Power Equipment Division, 
killed all these algae Milwaukee 1, Wisconsin, for Bulletin 28X8434. 
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simpler, 
more accurate control 
of oxygen in 


BOILERS...FURNACES...KILNS...DIRECT-FIRED HEATERS, ETC. 


with Onell, 0. Bockman 


complete Analysis Systems! 





Arnold O. Beckman, Inc. — leaders in developing advanced instrumentation 
for accurate oxygen control — now offers complete analysis systems for highe 
er combustion efficiencies at lower fuel costs. 

These field-proven systems are already being used by progressive opera- 
tors to boost profits, cut costs — and they will make the same savings for you. 
They consist of Analyzer, and Sampling System — all in one compact installa- 
tion suitable for indoor or outdoor location. For severe temperature condi- 
tions, heated cabinets can be supplied. 


Se. 


rs, ae 


The diagram (above) shows a typical analysis system for boilers. The in- 
coming sample gas is first chilled and washed . . . then passes through a 
Separator where the condensables and solids are removed. The resulting clean, 
dry sample gas flows under pressure to the Gas Selector Panel (for selecting 
“Zero,” “Span” and “Sample” gases) . . . then into the Analyzer where the 
oxygen content is quickly measured. The Analyzer may be used with any 
standard recorder or controller. 

Result — new speed, simplicity and accuracy 

in controlling air-fuel ratios, with important 

savings in fuel and operating costs! 


ANALYZERS 


Profit Builders for Industry 
1020 Mission Street 
South Pasadena, California 


SEE THESE INSTRUMENTS AT THE ISA EXHIBIT, SEPT. 17-21 
ALSO AT THE IRON & STEEL EXHIBIT, SEPT. 26-29 
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for these units are low cost, accuracy, 
rangeability, simplicity, and flexibility. 

These transmitters measure the rate 
of flow of steam, water and other liquids 
and gases producing maximum differen- 
tials from 100 to 1200 in H.0. The 


mercury U-tube is available for maxi- 
mum service pressures of 800, 3500 and 
6000 psig. Where mercury is undesir- 
able, a bellows type is available for 
maximum service pressures of 1500 and 
3500 psi. Signals are SAMA standard, 
3-15 psig or 3-27 psig. Receivers may 
indicate, record and/or integrate. Prod- 
uct Specification P22-6 gives data. 
Bailey Meter Co. 


27—RUPTURE DISC for the pro- 

tection of pressure systems 
This D and DV Rupture Disc is re- 
ported to extend the advantage of safety 
head protection to many installations 
now operating under pressure, tempera- 
ture and corrosive conditions too severe 
for many such dises. This new dise ex- 
tends the range for high temperature 
applications, provides maximum service 
under pulsating or reversing pressure 
conditions and permits closer operation 
to rupture pressure, according to manu- 


Sep 


MODEL D 


MODEL DV 


facturer. It is also said to make lower 
minimum rupture pressures possible and 
give extended service under pressure 
surges that approximate the rupture 
pressure. Full details are in Catalog 
77-31. Black, Sivalls & Bryson, Inc. 


28—JET GUN cleans the con- 
denser tubes out fast 


This super-jet condenser cleaning tool 
utilizes a gun-and-slug method to re- 
move slime and scale and is reported to 
provide extremely fast cleaning. With it, 
one man can quickly load an entire bank 
with cleaning slugs and shoot them 
through in rapid succession, it is pointed 
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For lowest cost steam generation, Gener- At American Cyanamid, Bridgeville, Pennsyl- Burning coal the modern way at Penn- 
al Electric, Louisville, Ky., burns coal vania, power system modernization saves the sylvania RR’s Juniata shops in Altoona 
the modern way. firm $100,000 a year. saves $500,000 a year. 





Each year more firms 

















Carbide & Carbon, South Charleston, W. Coal costs 40% less than the next cheapest Modernization at John Strange Paper Co., 
Va., saves $470,000 a year in lower costs fuel*at Pinehurst, N. C. resort... modernized Menasha, Wis., reduced power costs and 
and increased efficiency. plant 33% more efficient. increased plant production 10%. 


are burning coal the modern way 
















Modernization by Clark Using modern equipment, Scan- Modernization gave Kalamazoo Burning coal the modern 
Equipment Co., Battle Creek, dinavia Belting Co., Charlotte, N. Vegetable Parchment Co., Kala- way resulted in “peak effici- 
Mich., supplies power for C., has increased steam capacity mazoo, Michigan, increased ency and economy” for 
expanding production facil- 150%, cut fuel costs 15% and steam with lower fuel and oper- Garlock Packing Co., Palmy- 
ities, saves $7,5G0 annually. reduced labor costs 70%. ating costs. ra, New York. 


for efficiency and economy 


facts you should know about coal For further information or additional case histories 


In most industrial areas, bituminous coal is the lowest-cost fuel showing how other plants have saved money burning 
available « Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar ¢ Automatic coal and 
ash handling systems can cut your labor cost to a minimum ¢ 
Coal is the safest fuel to store and use ¢ No smoke or dust NATIONAL COAL ASSOCIATION 
problems when coal is burned with modern equipment ¢ Be- Southern Building « Washington 5, D. C. 
tween America’s vast coal reserves and mechanized coal 


coal, write to the address below. 


production methods, you can count on coal being plentiful 
and its price remaining stable. 
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i Relian« e 
EYE-Hit 


Close-up of panel board sec- 
tion at an important research 
center 3 EYE-HYEs 
serve the main boilers. 


where 


all 
- EYE-HYE 


Most important for quick-reading mistake- 
proof gage equipment are your main boilers 
— naturally! But other liquid levels need 
watching — some that can’t have “main floor” 
prominence or convenience. 

EYE-HYE brings a// gage reading out front, 
to a central point or to locations frequently 
passed by operators. (See list below.) 

Simple, fool-proof, easy to read (illumi- 
nated green liquid represents water level), 
EYE-HYE is made for pressures up to 2500 
psi — water level variation to 12 feet. New 
wide vision face plate makes reading visible 
from wide area. Write for specific recom- 
mendations to bring your gage facilities up 
to date. 


How EYE-HYE assemblies get 
hydraulic test at nearly twice 
their cataloged pressure 
rating. 

Main boilers Flash tanks 
Feed Water Heaters 
Water treatment systems 
Waste heat boilers 
Storage tanks 


Reliance EYE-HYE 


Remote Reading Gage 


3 
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out. The gun is described as a rugged 
duty tool weighing only 2%4 lb. It can 
be operated by air or water pressure and 
effective pressures are 50 to 200 psi. 
Three types of cleaning slugs in sizes 
to fit all standard tubes can be fur- 
nished, to handle cleaning under prac- 
tically all conditions. Spool-type slugs, 
for normal slime removal, have a cup at 
the forward end which expands to wipe 
the inside of the tube. Bullet-shaped 
slugs are for removing thick slime de- 


posits. Scraper-type slugs serve to cut 
away scale or mineral deposits as they 
are driven through the tube. The latter 
two types have “jet action”’ holes in the 
side wall to admit water or air for flush- 
ing away deposits as they are removed. 
Crane Packing Co. 


29—FLUID DRIVE for general in- 

dustrial use 
Size 126 Type T Gyrol Fluid Drive is an 
improved traction type unit for use with 
internal combustion engines as a 4Muid 
power transmission for mobile material 
handling vehicles and construction equip- 
ment. Power rating in these applications 
is 25 to 85 hp, depending on drive speed. 
When modified by installation of a 
flexible half on each end of the drive, the 


unit is declared suited to constant speed 
electric motor applications for driving 
production and processing equipment, 
machine tools and conveyors. As a 
motor driven unit, the drive is rated 7 4 
to 15 hp for 1200 rpm drive speed and at 
25 to 50 hp for 1800 rpm. Dimensions for 
the basic unit are 7! over the shaft and 
14-15;, in. OD. Over-all length for the 
electric motor arrangement is 10! 3; in. 
American Blower Corp. 


30— JOINT COMPOUND in plas- 
tic squeeze bottle 


No. 2 Electrical Joint Compound, for 
removing oxide film from aluminum or 
copper electrical conductors and fittings, 
is now packaged in a handy plastic 
squeeze bottle. Container holds 8 fi oz, 
is oval in shape to prevent rolling, and 
is described as easy to carry and use on 
the job. Each bottle is delivered sealed 
— merely pull off cap and nip off tip of 
spout. Bottle is recapped like an oil can. 
Aluminum Co. of America. 
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OPPELLER 


PUMPS’ cut maintenance costs 


last longer... 


Stages are arranged to reduce 
differential pressures be- 
tween stages. This insures 
permanent sealing at 

the casing-joint and at 
interstage diaphragms. 


Pairs of back-to-back Labyrinth wearing rings permit safe 
impellers balance axial thrust. clearances and reduce wear. 
One-purpose thrust bearing 

carries no radial load, 

maintains axicl alignment. 

All bearings are ring-oiled, 
sealed against contamina- 
tion by water or dust. 

Oil cooling is used 

when required. 


Renewable shaft sleeves through 
stuffing boxes prevent shaft wear, 
at this point. 


i sseatnedil 
~ 


Won = | 
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Titan 2 


, 





yA | 
Pi 
Threaded impeller wearing rings Individual impeller mountings, with split locating rings, Casing support insures coupling 
make replacement easy without make interstage shaft sleeves unnecessary. Impellers alignment at any operating 
heating or damage to impellers. can't shift with shaft expansion and contraction. temperature. 








The design features above show clearly why 

De Laval Oppeller Pumps stay on the line longer 
and cost less to maintain. These pumps are 

used for boiler feed, hydraulic systems, descaling 
spray, mine dewatering, refinery oil pumping 

and similar services. 


De Laval Oppeller Pumps are available in sizes 
from 2 to 4 inches and 2 to 8 stages; capacities to 
1000 gpm, pressures to 1200 psig and tem- 
peratures to 350F. 





Here are two De Laval 6-stage Oppeller 
Pumps used for boiler feed O lle P 
service in an industrial installation. DE LAVAL Pppe r umps 
DE LAVAL STEAM TURBINE COMPANY 
816 Nottingham Way, Trenton 2, New Jersey 





NUCLEAR NEWS FROM ATOMICS INTERNATIONAL 


Nuclear reactors now being 
built for science and industry — 
for power and radiation 


Within a single decade ATOMICS 
INTERNATIONAL engineers and scien- 
tists have developed a broad range of 
experience in the nuclear field through 
the design, construction and operation 
of a wide variety of reactors. This work 
includes four reactors completed and 
now in operation; four more reactors 
now in construction; and seven major 
engineering design projects completed. 


nt nears compietior 
1 | y Atomics Interr 


power deve C rent pr 


ATOMICS INTERNATIONAL, a division 
of North American Aviation, Inc., is a 
leader in the development of advanced 
reactor technology. A new power re- 
actor concept, the Organic Moderated 
Reactor Experiment, is scheduled to be 
built by ATOMICS INTERNATIONAL for 
the Atomic Energy Commission at the 
National Reactor Testing Station in 
Idaho. This promising experiment will 
use an Organic material—a carbon- 
hydrogen compound — in the dual role 
of moderator and coolant. 

The diversified nuclear program at 
ATOMICS INTERNATIONAL includes: 


1. Sodium Reactor Experiment. 
Located in Santa Susana Mountains, 
near Los Angeles. Fuel: either slightly 
enriched Uranium, or Thorium and 
U-233. Output: 20 Thermal Mw 
Though experimental, the reactor will 
be equipped with heat exchanger and 
turbogenerator by Southern California 
Edison, who will feed 6.5 Mw of elec- 
tric power to the surrounding area. 


AP | 


2. Full-scale Sodium Graphite Re- 
actor Design. Fuel: same as above. 
Heat output: in the order of 250 Ther- 
mal Mw. Power Output: Uranium—75 
Mw; Thorium—100 Mw; Thorium (after 
further development)—125 Mw. Capital 
costs, with full generating equipment, 
around $300 per Kw with Uranium, 
expected to be reduced with Thorium 
eventually te $200 per Kw. Power costs 
would thus decrease from 11.1 mills 

kwh to 6.5 mills/kwh. 


3. Water Boiler Research Reactor. 
Designed and built by AToMIcs INTER- 


n in Santa Susana Mountains. It is being 
ational as a key part of AEC’s nuclear 


ogram. 


NATIONAL for use on Atomic Energy 
Commission research projects. Fuel: 
enriched Uranium. Power 5 watts. 
Flux: 10°n/cm*/sec (thermal). Experi- 
mental facilities include exposure 
holes, through-tube and vertical 
thermal column. 

4. Livermore Research Reactor. For 
Atomic Energy Commission’s labora- 
tories at Livermore, Calif. A higher 
power version of the Water Boiler Re- 
search Reactor designed to operate at 
500 W. These were the first two reactors 
in California. 

5. Medical Research Reactor. De- 
signed for a southern California uni- 
versity. Fuel: Uranyl sulphate, highly 
enriched with U-235. Power: 50 kilo- 
watts. Thermal neutron Flux: 1.7 x 
10'*cm*/sec. Provision for gamma in- 
tensities to 1.3 reb/min per kw, fast 
neutron intensities of 4 reb/min per 
kw; also utilization of pure gamma 
activity of fission gases. Excellent ex- 
posure facilities for patient therapy and 


DIVISION 


NORTH 


biological research. First reactor spe- 
cifically designed for medical use. 

6. Industrial Research Reactor for 
Armour Research Foundation of 
Illinois Institute of Technology, 
Chicago. Similar to 5 above, with 
experimental facilities for industrial 
applications. This reactor is now op- 
erating on a planned schedule that 
includes “time” for participating com- 
panies. This is the first reactor de- 
signed specifically for private industrial 
research. 

7. General Research Reactor for 
Atomic Energy Research Institute, 
Japan. Similar to the Armour and 
Medical Research reactors described 
above. This will be the first nuclear re- 
actor in the Far East, and is slated to 
be completed in 1957. 

ATOMICS INTERNATIONAL has com- 
plete designs for reactors with a variety 
of fuel moderator and cooling systems 
for various applications, and offers 
a complete program of services in 
connection with all reactor projects, 
including : 

Advice on most suitable reactor type 

for a specific use 

Assistance in reactor site selection 

Aid in meeting AEC requirements 

Coordination of reactor plans with 

building plans 

Installation supervision 

Training of operating and mainte- 

nance personne! 

Assistance in fuel loading and initial 

reactor operation 

Design counsel in later modification 

or expansion 

Assistance in public information 


Dr. Marlin Remley of Atomics 
International activates Armour 
Reactor —first for private industry 


If you are interested in any phase of 
our activities, ATOMICS INTERNATIONAL 
is staffed and equipped to help you. 
Please write: Director of Technical 
Sales, Dept. PE-N5, Atomics INTER- 
NATIONAL, P.O. Box 309, Canoga Park, 
California. Cable address: ATOMICs. 


ATOMICS INTERNATIONAL 


AMERICAN AVIATION, 


INC 


PIONEERS IN, THE CREATIVE USE OF THE ATOM 
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Allis-Chalmers 





Meet Power Plant Requirements 


~ 





Heavy-Duty Construction 


Helps Assure Service Continuity 


At Clifty Creek Plant of the Indiana-Kentucky 
Electric Corporation, the use of 12 Allis-Chalmers 
vertical condenser circulating pumps for dry pit 
installation helps to assure service continuity and 
reduced maintenance. 

Rigid whip-free shaft, protected oil-lubricated 
bearings, and special new-type rib construction that 


makes casing stronger and saves space — these are 
some of the features that make A-C circulating 
pumps popular throughout the power industry. 


For the complete story on how Allis-Chalmers 
pumps can help you cut costs, contact your local 
Allis-Chalmers district office, or write Allis-Chal- 
mers, General Products Division, Milwaukee 1, Wis. 


_| 
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Design and construction features like these assure depend- 


You get MORE... 


when you specify 


able, day-after-day operation — better performance and low 
operating costs for you. 

Benefit from Allis-Chalmers experience in building pumps 
for every industry. Industry-trained engineers are at your 


service to aid in selecting the right pump for your applica- 


ALLIS-CHALMERS 


tion. And, you can get the complete unit — pump, motor, 


control — from Allis-Chalmers. 


ATRL LTE IE ILE IE IE ELLE GLE GEES IBRD 


ALLIS-CHALMERS ia 
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Cuf valve maintenance 
up to 75% 


cocK 
et HA 25007 © 


Creel Valves 


e Every power plant maintenance man will 
agree that a lot of valuable time is lost when 
hours must be spent in servicing a single high 
pressure valve. That is why Hancock 15007 and 
2500* Steel Valves are preferred for high-tem- 
perature steam lines. They rarely require atten- 
tion, but when maintenance is needed, the work 
takes as little as one-fourth the time ordinary 
high pressure valves demand. Hancock Valves 
stay in the line for servicing. There is no danger 
of ruining internal parts. The bonnet weld is 
permanent — never has to be cut to get at the 
seat and disc area. 











bo) 
Y 


SS 
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Pater 


Most design and operating engineers in modern 
steam plants specify these high pressure Han- 
cock Valves with maintenance requirements in 
mind. There is no bonnet joint to leak, no gasket 
to leak, no seat insert to leak! In design, in qual- SIZES: %” through 2”. Outside screw and 
ity, in construction—in every respect— Hancock yoke. 

1500* and 2500* Steel Valves have every feature SERVICE RATINGS: Screwed and socket 


essential to protect personnel, plant and service weld ends: For all pressures up to 2500 psi 
at 1050° F., O.W.G. 6000 psi— 100° F. 


to customers. So, when you replace high pres- ea 5 ied: an ait o- seie 
> VE rac > > } .* ange nas: ora pressures up to le ) 
sure valves, remember that when Hancocks go psi at 900° F., O.W.G. 3600 psi—100° F. 


in, valve costs go down! 
Integral hard faced seats, hard faced discs. 











CALL YOUR INDUSTRIAL SUPPLY DISTRIBUTOR for help in meeting your 
needs for revalving projects and new construction. You can depend 
on his recommendation to save you time, trouble and expense. 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


HANCcoEcK Wi #4 8.87 ES 


A product of MANNING, MAXWELL & MOORE, INC. Watertown 72, Massachusetts 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, ‘AMERICAN- 
MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. 
‘CONSOLIDATED’ SAFETY RELIEF VALVES, Tulsa, Oklahoma. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, 
Conn. and Inglewood, Calif. “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS 
AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 
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Advantages of 
the Ljungstrom Air Preheater 


e@ Size for size, recovers more heat than 
any other type. 


@ Eliminates cold spots . . . keeps corrosion 
to minimum. 


e@ Easier, faster to clean and maintain. 


@ Requires far less supporting steel and is 


out of quickly erected. 











10... air preheater installations 
are Ljungs trom® MAXIMUM HEAT RECQVERY js one important rea- 
son. As a general rule, a height of one inch of the heating surface used in a Ljungstrom Air Pre- 
heater will recover about as much heat as one foot of length of the standard surface of conventional 


type air preheaters. For the interesting full story, send for a free copy of our 38-page manual. 


The Air Preheater Corporcstiony 60 0s: 42nd street, New York 17.4.7. 
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Edited by ARTHUR W. TRACY, Metallurgical Engineer, 
The American Brass Company, Waterbury, Connecticut 








Stresses and their Effects can 


STRESS-CORROSION CRACKING—The 
stress-corrosion cracking of copper 
alloys requires the simultaneous action 
of moisture, air, ammonia, and stress 
Stresses may be residual or applied. All 
Anaconda condenser tubes are proc- 
essed so as to minimize residual 
tensile stresses which may be formed 
during fabrication. Applied stresses 
from installing tubes in heat exchang- 
ers, nonuniform thermal expansion in 
tube bundles, or misalignment of con- 
densers with other equipment occa- 
sionally cause stress-corrosion cracking. 

Admiralty metal and aluminum brass 
tubes, although known to be suscep 
tible to stress-corrosion cracking, sel- 
dom crack in condensers. Although 
ammonia is often present, either by 
chance or design, in vapors entering 
condensers, the amount of air (oxygen ) 
is usually so small that the corrosive 
action of the ammonia is limited. It is 
obvious that gases 
should be vented from condensers, not 
only to increase thermal efficiency, but 
to minimize corrosion. 

ANACONDA Arsenical Admiralty-439 
and ANaconpdA Ambraloy -927 con- 
stress-corrosion 


noncondensable 


denser tubes seldom 
crack in normal service. Where operat- 
ing conditions are severe enough to 


ANACONDA 


cause stress-corrosion cracking of these 
alloys, ANACONDA Cupro Nickel, 10%- 
755 and AnaconpA Cupro Nickel, 
30%-702 tubes are recommended. 


FATIGUE CRACKING—Vibrations 
moving parts of equipment or from 
pressure pulsations can induce stresses 
in condenser tubes high enough to 
exceed the endurance limit and cause 
a fatigue-crack failure. Vibration of a 
tube may even disturb water flow 
enough to cause impingement pitting 
at the point of greatest amplitude of 
vibration and the resulting pits can act 
as stress raisers. Pulsations can often be 
dampened by placing baffles or grids 
in the path of high-velocity vapors. 
Vibration of tubes can also be damp- 
ened by placing wooden slats between 
rows of tubes. Cupro Nickel, 30% -702 
Tubes are more resistant to fatigue crack- 
ing than admiralty and aluminum brass. 


TECHNICAL ASSISTANCE~—Your tube 
problem may need special considera- 
tion. We are always ready to advise in 
the selection of the right alloy to give 
the best service. Write for the new 
edition of Publication B-2. The Ameri 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda Ameri 
can Brass Ltd., New Toronto, Ont. sez 


from 


Tubes and Plates for 
Condensers and Heat Exchangers 


Nominal Compositions of Some Anaconda Condenser Tube Alloys 





Arsenical 
Admiralty 
-439 


Ambraloy 
-927 


(Aluminum Brass 


Cupro Nickel, 


Cupro Nickel, 
30%-702 


10%-755 





Copper, % 71 
Nickel, % 
Zine, % 
Aluminum, % 
Tin, % 
Arsenic, % 
Manganese, % 
Iron, % 








77 


88.35 68.90 
10 30 


0.60 
0.50 


0.40 
1.25 
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be Minimized 


Intergranular stress-corrosion crack in 
70/30 brass tube from oil refinery heat 
exchanger. Longitudinal section. 


a ; 4 od 
EAS 
40 x. 
Transgranular stress-corrosion crack in 


admiralty metal tube from oil refinery 
Longitudinal section. 


heat exchanger 


Fatigue crack starting at pit in alumi- 
num brass tube from power plant con- 


denser. Longitudinal section 
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Mud drum interior of Boiler No. 9, American Motors Co., Kenosha, Wis. 


NO TROUBLE HERE... 


When the mud drum of Boiler No. 9 was drained and Power Engineers in leading industrial plants through- 
opened for inspection recently, the interior looked out the country place their confidence in Dearborn meth- 
exactly the way everyone expected it would—clean as a ods and products. A Dearborn Water Conditioning pro- 
whistle. After nine months of service there was no sludge gram in your power plant is your assurance of maximum 
or scale to impair steam production efficiency. operating efficiency—and your insurance against unnec- 
This kind of trouble-free performance and the contin- essary maintenance expense and costly shutdowns caused 
uous production of high-purity steam-are direct results of by sludge, scale or corrosion. 
Dearborn Water Conditioning—a properly balanced pro- Let a Dearborn Water Treatment Engineer survey your 
gram that combines quality products with the right meth- system and recommend control methods best suited to 
ods, controls, and technical supervision. your needs. We’ll gladly make the call at your convenience. 


USE THE COUPON 


ro--rerer ee ee ee oe 


| Dearborn Chemical Company, Dept. PG, 


| Merchandise Mart Plaza, Chicago 54, Ill. 
| CO Please have a Dearborn Engineer call. 
ff | C Send complete details on Dearborn Water Conditioning 
| Program. 
. ; NETS RPE Ne Phe ne na eee (| MRperror. see 


| COEIDGNF s6 oo ccccrccvecccveccoccscecesesscbsccetoesscsssessees 





-@ leader in water conditioning and RI MOI s ; a. o.0 + cinckpllemoad kis aL Aenea pena caae Rea nese 


corrosion contro! since 1887 | Bs ac tbigdsoccrccdsssoueneaes TMB. 000404 SAMs cacisosesscveeve 
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YARWAY picked for 
“Preferred” Steam Generators 


This installation of Preferred Utilities Mfg. Corp. packaged 
unit steam generators at a high school in New York State 
features YARWAY Blow-Off Valves as part of the “‘package’’. 


Not only Preferred Utilities, but many other leading manu- 
facturers of package-type boilers now furnish YARWAY 
Blow-Off Valves on their units. YARWAYs make a good pack- 
age boiler better. 


The Yarway Seatless Valve gives drop-tight shut-off and 
also eliminates the commonest source of blow-off valve 
trouble. There is no seat to score, wear, clog or leak. 


Whatever make boiler you use, specify that the blow-off 
valves be YARWAY Seatless. More than 16,000 boiler plants 
use YARWAY Blow-Off Valves—some for 35 to 40 years. 


Write for full details in Yarway Bulletin B-426. 





Yarway Type "B" Seatless Blow-Off 


YARNAL L -WARI NG c om PANY Valve shown in open position, 
100 Mermaid Ave., Philadelphia 18, Pa. Note balanced, sliding plunger design, 


BRANCH OFFICES IN PRINCIPAL CITIES There is no seat to score, wear, 
clog or leak. Pressures to 400 psi. 
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Fifth World Power Conference 


Vienna 1956 


Fig. 1. Theodor Kor- 
ner, President of the 
Austrian Federal Re- 
public, addressing the 
opening session of the 
Fifth World Power Con- 
ference in the new Vien- 
na State Opera House 


“The serious work of this great conference will result in new points of view and 
further knowledge in our field of study. It will not always be possible to reach an 
immediate solution of the problems raised, but no doubt ways will be discovered 
which will one day prove successful. . . . 

", .. more than any other source of energy ever before, nuclear energy 
provides the great unknown factor . . . we hope that the darkness still prevailing 
in this field will in some way be dispelled.” 


Dr. h.c. THEODOR KORNER 


President, Austrian Federal Republic 


“We are living in an age of rapid economic expansion, more rapid in industry, 
alas, than in agriculture, for food is the world’s greatest need today with the 
perilous increase in the world population—a reminder to us of the dangers that 
may come from an unbalanced use of man’s new power to alter his environment.” 


Sir HAROLD HARTLEY 


President, World Power Conference 


“We all recognize that in the field of world energy we stand before tre- 
mendous new and pioneering tasks and it is singularly fitting that we should delib- 
erate about these matters in this now free capital of one of the youngest members 
of the United Nations.” 


GAIL HATHAWAY 


Chairman, U.S. National Committee, World Power Conference 
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Fifth World Power Conference 
Vienna 1956 


By RICHARD H. MORRIS 
Editorial Director 
and 


ANDREW W. KRAMER 
Editor 
POWER ENGINEERING 


\ TITHOUT QUESTION, the de- 

velopment of atomic power was 
the subject of greatest interest to the 
more than 3000 engineers, scientists 
and other representatives of the 50 
nations who attended the Fifth 
World Power Conference in Vienna, 
Austria, from June 17 to June 24. 
While all aspects of power develop- 
ment were discussed, the development 
of nuclear power was given the great- 
est amount of attention. Every na- 
tion, large or small, expressed confi- 
dence in the future of peace-time 
atomic power development. 

As pointed out by Sir Harold Hart- 
ley of Great Britain at the opening 
session, the possibility of harnessing 
nuclear energy has come at a most 
timely moment. The energy available 
in the uranium and thorium deposits 
has multiplied the energy resources of 
the world many fold. It will, in time, 
make ample energy supplies available 
at places where the cost of transport- 
ing traditional fuels may be pro- 
hibitive. 

Six years have gone by since we 
last took stock of the world energy 
situation at the Fourth World Power 
Conference in London in 1950, and in 
those years much has happened. 
There is a growing awareness of the 
vital part that energy has to play in 
our modern civilization. 

We are living in a century which 
has been marked by an _ unprece- 
dented advance in man’s understand- 
ing of nature, and it is a paradox of 
human destiny that the rapidity of 
that advance has been quickened so 
much by the catastrophe of war and 
the threat of war that human nature 
has brought upon itself. But the ad- 
vance has come and it has placed in 
the hands of mankind a new source 
of power and vast new possibilities of 
a closer partnership with nature and 
all that it implies. 

It was significant that this Fifth 
World Power Conference — the first 
of these great meetings to really sense 
the tremendous possibilities of atomic 
power for peace — should have been 
held in Vienna. For atomic energy 
offers mankind new hope for future 
happiness, and if any great city looks 
forward to a new future and a greater 
share of happiness and comfort, it is 
this war-torn city on the Danube. 

After 15 years of war and occupa- 
tion by enemy forces, Vienna today is 
understandably shabby and thread- 
bare. But the war is over and the oc- 
cupation forces have been removed, 


Fig. 2. Aerial view of Vienna, where the 1956 World Power Conference was held 


and so once again Vienna looks for- 
ward to the time when she can regain 
a measure of the joy and happiness 
that once prevailed here. And per- 
haps more than anything else atomic 
energy can help bring this about. 

The opening session of the Confer- 
ence was held in the great new Vienna 
State Cpera House, a magnificent 
theatre with a seating capacity of 
over 3000. The address of welcome by 
the chairman of the Austrian Na- 
tional Committee was followed by 
the presidential address of Sir Harold 
Hartley, president of the World 
Power Conference. Following Sir 
Hartley’s address was a lecture by 
Dr. Erwin Schrédinger who dealt not 
with the problem of world power but 
with the mystery of human con- 
sciousness and biological processes. 

Next were short speeches by vari- 
ous national committee chairmen, in- 
cluding that of Gail Hathaway, chair- 
man of the U. S. National Commit- 
tee. Finally came the address and 
formal opening of the Fifth World 
Power Conference by Dr. h. c. Theo- 
dor Kérner, president of the Austrian 
Federal Republic. 


Austria’s Role 

President Kérner pointed to the 
traditional role of Austria as a media- 
tor and stressed the position of Vi- 
enna as a world center of culture. He 
stated that the city’s reconstruction 
after the heavy war-time damage has 
by now been practically completed. 
Although, Dr. Kérner indicated, for 
various reasons, Austria does not at 
present make remarkable contribu- 
tions to nuclear research, she may 
still proudly call attention to one of 
her greatest sons, whose work has es- 
sentially furthered developments in 
this field, the philosopher and Nobel 
Prize winner for physics, Professor 
Erwin Schrédinger, whose lecture 
featured the opening session. 

It was the sheer thirst for knowl- 


edge, not an attempt to reach a spe- 
cific goal, that led Dr. Schrédinger to 
establish his theory of wave mechan- 
ics. According to Schrédinger, classi- 
cal particles — electrons, protons, 
neutrons, etc.-— are dissolved by a 
spectral distribution of waves and it 
is thus that we are able to under- 
stand the properties and reactions of 
atomic matter. Though strange at 
first sight, Schrédinger’s ideas and 
equations have proved to be the best 
means we have of penetrating into 
the mysterious world of the atom. 

In closing, President Kérner 
stressed the importance of mutual 
acquaintance and private conversa- 
tions between the participants of the 
Conference and hoped that the dele- 
gates would always connect this 
meeting with pleasant memories of 
their beloved Austria. “‘Please give 
us,” he concluded, “your invaluable 
friendship, just as Austria and Vienna 
wholeheartedly and sincerely give 
you theirs.” 

Sir Hartley directed attention to 
the problems brought about by the 
great increase in the world’s needs 
and desires, and also to the unbalance 
between industrial and agricultural 
development. We are living in an age 
of rapid economic expansion, more 
rapid in industry than in agriculture, 
and this, he said, is a source of dan- 
ger. Food is the world’s greatest need 
today with the perilous increase in 
world population. 

While new developments in science 
and technology have brought new 
hopes and outlooks, at the same time 
they face mankind with the fact that 
natural resources are not unlimited. 

In this modern world, Sir Hartley 
continued, energy, directly or indi- 
rectly, is playing a vital part, and 
often it may prove to be the limiting 
factor in a nation’s development. 
There is therefore a growing aware- 
ness of the need of energy and a 
growing anxiety in many countries as 


POWER ENGINEERING 








: ay | ij 


ec iie an 
Tipit j ie, ~< 
®, MU) t Tt. ‘ 


* : 


Fig. 3. Another view of Vienna, with 800-year-old St. Stephen's church at right 


to how these needs can be met. 

The discovery of the possibility of 
utilizing atomic energy comes at a 
timely moment. A year ago, at Ge- 
neva, the cloak of secrecy was lifted 
and much of the knowledge acquired 
so swiftly by the greatest concentra- 
tion of science and engineering on 
a single project in the world’s history 
was released for peaceful use. And 
now, with the experience we are shar- 
ing in the design and construction of 
nuclear reactors, we can see the pic- 
ture in better perspective and esti- 
mate the probable time scale of nu- 
clear development. 

A great many problems remain to 
be solved and it is one of the pur- 
poses of the World Power Conference 
to try to find methods for solving 
them. The demand for electricity is 
growing continuously and by 1975 
perhaps as much as 50 per cent of the 
intake of energy may be nuclear en- 
ergy. Nuclear power stations will 





soon begin to take the place of those 
using fossil fuels such as coal, oil and 
gas. 

The pattern of the energy economy 
in different countries will differ widely 
according to their needs and re- 
sources. With the heavy and long- 
term investment that is characteris- 
tic of the energy industries, it is es- 
sential for each country to foresee 
what that pattern is likely to be. For 
that reason the periodic surveys of 
the energy economy of each member 
country that are presented at the 
World Power Conference meetings 
are of special value. 

The founder of the World Power 
Conference, Daniel Nicol Dunlap, had 
the vision, more than 30 years ago, 
to foresee the need for a forum where 
representatives of all the different na- 
tions could meet for the discussion of 
problems of mutual interest so that 
energy policies of the future might be 
formulated on the broadest front. 


Fig. 4. Gail Hathaway, Chairman of U. S. Committee, addressing opening session 
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This, said Sir Hartley, is the purpose 
for which the World Power Confer- 
ence was founded and it is a great 
tribute to Dunlap’s imaginative con- 
ception that the wording of the origi- 
nal charter has remained practically 
unaltered. 

(In closing, Sir Hartley again 
pointed to the urgency of the world 
food problem. Food, he said, is the 
most urgent need of the world today, 
and “I would ask you to consider 
whether we are devoting enough 
thought to the place of power in agri- 
culture as compared with the em- 
phasis we place on industry, and 
whether the confidence of the less de- 
veloped countries in the benefits of 
industrialization may not be deflect- 
ing too much effort away from agri- 
culture.”” Mechanization, irrigation, 
rural electrification and transport are 
vital factors in the future of our food 
supply. 

Sir Hartley said he was glad to see 
that the Jugoslav National Commit- 
tee in their program for next year’s 
sectional meeting have paid so much 
attention to the place of energy in 
rural life. We are apt to forget that 
the energy content of the foodstuffs 
on which life depends is as much as 
a quarter of the energy content of the 
fossil fuels we use today. We think of 
the intricacies of a nuclear power sta- 
tion but they are as nothing com- 
pared with the mystery of nature’s 
power station in the human body 
in which she evades her own laws 
of thermodynamics by converting 
chemical energy into mechanica] 
work at constant temperature. 


Gail Hathaway 

Gail Hathaway, the chairman of 
the United States National Commit- 
tee, acknowledged the warm welcome 
which the Austrian hosts had ex- 
tended and assured them that it 
would never be forgotten. ‘I have no 
doubt,” he said, “that my fellow 
delegates from the United States and 
other countries share with me the 
pleasure and sense of privilege at 
meeting in this historic city with its 
long and great tradition as the center 
of the arts and sciences. We all recog- 
nize that in the field of world energy 
we stand before tremendous new and 
pioneering tasks, and it is singularly 
fitting that we should deliberate 
about these matters in this now free 
capital of one of the youngest mem- 
bers of the United Nations. That this 
fine city should also now have be- 
come the likely seat of the proposed 
International Atomic Energy Agency 
as a result of the support which my 
country and other countries are giv- 
ing to the Austrian invitation is a 
further demonstration of the new role 
of this ancient capital.” 


General Features of Meeting 

After the official opening of the 
Conference at the Vienna State Opera 
House on Sunday, all the technical 
sessions were held at the Konzert- 
haus only a few blocks from the 
Opera House, and in the center of 
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Fig. 5. Shows relation of 1953 electricity consumption and national income 


Vienna. It was somewhat of a task to 
quarter the 3000 delegates in the 
Vienna hotels and some had to be 
billeted rather far out. Thanks to the 
very excellent surface and subway 
transportation in Vienna, however, 
members had little difficulty in get- 
ting from one place to another. 

The general facilities were excel- 
lent. There were three large halls in 
the Konzerthaus in which the tech- 
nical sessions were held. These were 
fitted with excellent public address 
systems with provision for simulta- 
neous interpretation of the addresses. 
As each delegate entered the hall he 
was given a small portable radio re- 
ceiver and a headset which could be 
plugged into the receiver. This re- 
ceiver, made by Siemens & Halske, 
was equipped with a volume control 
and a three-point switch whereby one 
could listen to the address in either 
English, German, or French. The 
simultaneous interpretation on the 
whole was excellent the lag be- 
tween one language and another was 
not more than a sentence a matter 


S-4 


of ten seconds taken for translation. 

An excellent social program had 
been planned with concerts, operas, 
and sightseeing trips available in 
abundance. A night boat trip on the 
Danube was especially enjoyable. In- 
cluded in the program also were in- 
spection trips to the Vienna gas 
works, the oilfields, the Simmering 
steam power station of the Wiener 
Stadtwerke, a transformer plant of 
the Wiener Stadtwerke, as well as to 
some of the nearby hydroelectric sta- 
tions which form a part of the Aus- 
trian power system. 


The Technical Program 

It was, of course, virtually impos- 
sible to assimilate the vast quantity 
of technical material contained in the 
300 papers and reports presented at 
this meeting. Consequently, techni- 
cal sessions were devoted only to 
brief discussions of the papers 
each discussion being limited in most 
instances to only 5 minutes. 

The papers were classified under 
five general divisions as follows: 


Division I. The Present Status and 
Development of Power Production 
and Utilization in Individual Coun- 
tries. 

Division II. The Preparation and 
Conversion of Fuels. 

Division III. Utilization of Primary 
Sources of Energy. 

Division IV. Purification of Waste 
Water and Exhaust Gas in the Pro- 
duction and Use of Energy. 

Division V. International Co-opera- 
tion in the Production and Use of 
Energy. 


Even a superficial study of the 
papers presented at the Conference 
indicated the vast increase in the de- 
mand for power throughout the en- 
tire world, particularly in Europe and 
America. Taking the average for 
Furope, the increase in 1955 was 
more than 9 per cent over the total 
electricity consumption in 1954, and 
in individual countries the rise ranged 
from 6 to 20 per cent. 

According to the statistics of the 
Federal Load Dispatcher, the in- 
crease in the public electricity supply 
of Austria was no less than 12.8 per 
cent. Were the increase in electricity 
consumption to be only 7.2 per cent 
per annum, power usage would be 
doubled within a decade. 

Experts in the power field as well 
as in economics have given consider- 
able thought to the question as to the 
origin of this extraordinary increase 
in the demand for power and what 
trends to expect in the future. 

In order to arrive at a proper eval- 
uation of the problem a detailed 
study of this subject was made under 
the direction of Eric Heller of Inns- 
bruck. This study was presented as 
a special paper at the Vienna Con- 
ference and the results are extremely 
interesting. In this study it was 
thought best to eliminate from con- 
sideration that portion of the in- 
creased demand for electric power 
which may be fairly attributed to the 
material increase of the population, a 
factor which is highly variable in 
different countries. This was achieved 
by the simple method of calculating 
electricity consumption in kilowatt 
hours on a per capita basis. 

The next step was to see if a pat- 
tern of relation could be established 
between per capita electricity usage 
and per capita material income. 
Adolpho Dorfmann, a member of the 
staff of the UNO Economic Commis- 
sion for Latin America, investigated 
the relation for 50 countries. Dr. 
Marcello Rodino further developed 
this study, and his report is the 
source of the accompanying diagram 
showing the relationship between 
electricity demand and national in- 
come in the various countries. 

It is interesting to note that in the 
leading countries, namely Norway, 
Canada, Sweden and Switzerland, 
the electricity supply originates al- 
most exclusively from hydroelectric 
plants. It is also clearly evident from 
this diagram that there is a certain 
general relation, even if not entirely 
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uniform, between these per capita 
rates. The dots which represent these 
relations, drawn according to the 
logarithmic scale, are grouped for the 
most part close to the heavily drawn 
line. The conclusion may therefore be 
reached that a growing national in- 
come is accompanied by a rise in the 
per capita consumption of electricity. 

It is clearly brought out in this 
comparison, and the situation is un- 
doubtedly similar in other European 
countries, that the increase of electric 
power consumption by various con- 
sumer groups in Austria shows very 
wide variations. The self-use of elec- 
tricity by the power industry, as well 
as consumption by Austrian industry 
in general, is somewhat above the 
average increase of 12.8 per cent, 
while usage by other consumers is 
correspondingly below. 

The great increase of electricity 
consumption in households in Austria 
is at least a partial manifestation of 
the welcome rise in living standards, 
particularly in the population groups 
in the lower income strata. In the in- 
terval between 1937 and 1955 the 
number of electric ranges, for exam- 
ple, has increased from about 10,000 
to 200,000. This trend may be ex- 
pected to continue for some time, 
since at present no more than 10 per 
cent of all households in Austria cook 
with electric ranges, while in Ger- 
many this figure is already 20 per 
cent, and in Switzerland 60 per cent. 


Atomic Power 


\s ALREADY MENTIONED, 
‘\X. the subject of atomic power was 
the topic of greatest interest to the 
delegates attending the World Power 
Conference. In view of the increasing 
demand for electrical energy the 
world over, and the decreasing supply 
of fossil fuel resources, nuclear energy 
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offers all the countries of the world a 
means of meeting adequately the 
power requirements of the future. 

The importance of nuclear energy 
for the energy supply of the worid 
can best be demonstrated by listing 
the existing fuel resources. The heat 
equivalent of all fossil fuel resources is 
estimated at 2 x 10'° Keal. The an- 
nual consumption figure for 1952 
was 2.5 x 10" Keal. 

The development of nuclear energy 
is already in full swing, and many 
types of nuclear reactors for power 
generation are under construction in 
various countries of the world. With 
respect to design principles there are 
two basic types: In a heterogeneous 
reactor, solid fuel elements, mostly 
shaped as rods or tubes, are distrib- 
uted within the moderator. A coolant 
flows in channels through this reactor 
core. In a homogeneous reactor the 
fuel is mixed with the moderator, i.e. 
the fuel is dissolved or suspended as 
fine particles in a liquid; cooling is 
effected either by circulation of the 
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pera House, where formal opening session was held 


solution through a heat exchanger 
outside the reactor vessel or by means 
of cooling coils in the reactor core. 

Far more experience exists in the 
design and operation of heterogeneous 
reactors than in that of homogeneous 
reactors. The power reactors in actual 
operation or under construction be- 
long, therefore, predominantly to the 
former group. 

The coolant serves for transferring 
the heat energy liberated and, in the 
case of a power reactor, for permitting 
the utilization of the thermal energy. 
Both liquids and gases may be used 
as coolants. None of them fulfils all 
the requirements and therefore com- 
promises have to be made. Cooling 
with CO, gas has all the advantages 
required except that it has very low 
thermal capacity. This leads, even if 
high pressures are adopted, to large 
cooling systems, high powered blow- 
ers, and a limited heat production 
per unit volume in the reactor. 

The power reactor building pro- 
gram started in Great Britain is 
based essentially on the graphite 
moderated, CO, gas cooled reactor. 
In spite of the necessary size of the 
reactor core, containing about 100 
tons of natural uranium and 1000 
tons of graphite, it is expected that, 
owing to the relatively low price of 
these materials, the costs of electric- 
ity will be about equal to those from 
an ordinary power station; i.e. 0.6 
d/kwh. A conversion factor of ap- 
proximately 0.8 is assumed. The CO, 
is compressed for improved heat 
transfer. Decisive for the adoption 
of gas cooling for this type of plant 
was, apart from the possibility of 
using natural uranium, the excellent 
safety of the system. 

In discussing the British atomic 
power program, Mr. J. V. Dunworth 
of Great Britain stated that the first 
large station in the British program 
went into operation in May of this 
year, and that it would shortly be 
delivering power to the British na- 
tional power system. 

. H. Gott, also of England, 
stated that the tests on Calder Hall 
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have been completed and that the 
reactor is now fully loaded with 
uranium. Construction of this station 
was begun in 1953. It has now been 
turned over to the operational group 
and will soon become an integral ele- 
ment in the British power system. 

Mr. Gott explained that when the 
reactor was loaded it was found that 
the critical size was a little less than 
had been anticipated. This, however, 
was an advantage. Also, he pointed 
out, the Calder Hall reactors are not 
designed primarily for the production 
of power. Their primary aim is to 
produce plutonium — power is a by- 
product. 

In the session on nuclear power, 
Mr. Gott was followed by Mr. Ka- 
satschovsky of the Soviet Union who 
briefly outlined the work of the 
USSR in the nuclear energy field. 
He stated that the first 5000-kw 
atomic power station in Russia had 
gone into operation in 1954 and that 
the 22nd of June this year will be the 
second anniversary of the opening of 
that station. This plant is of the 
pressurized water type and its opera- 
tion, he said, has brought out no par- 
ticular difficulty. The plant has been 
supplying electric power to the local 
community and transmission system. 

The power costs of the plant are 
considerably higher than those for 
large coal-fired power plants, but are 
comparable to those of small plants. 
The USSR, Mr. Kasatschovksy said, 
is currently engaged in the design 
and construction of some seven dif- 
ferent types of reactor plants——some 
as large as 200 mw. 

U. M. Stabler of the U. S. re- 
ported briefly on the U. S. Atomic 
Energy Commission Power Reactor 
Demonstration program. In addition 
to the construction of the Shipping- 
port plant and the various reactor 
designs under way at Argonne Na- 
tional Laboratory, Oak Ridge, and 
Los Alamos, Mr. Stabler pointed out 
the important developments in the 
U. S. in the design of small atomic 
power plants. 

Among these, he mentioned the 
22,000-kw boiling water plant to be 
built at Elk River, Minnesota, and 
the 10,000-kw homogeneous reactor 
for the Wolverine Co-operative sys- 
tem near Detroit. This will be the 
first practical homogeneous reactor 
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plant to be constructed. The develop- 
ment of nuclear power in the U. S., 
said Mr. Stabler, shows steady 
progress. 

In discussing Sweden’s interest in 
the development of nuclear power, 
Sture Ekefalk of that country ex- 
plained that 95 per cent of Swed- 
en’s power production is based on 
water power. For some time now 
Sweden’s power consumption has 
been increasing at the rate of 6.5 
per cent per year. By 1980, all of 
Sweden’s potential water power re- 
serves will be fully developed. So, it is 
expected that after 1980 all new 
power generating capacity in Sweden 
will be nuclear power. 

At present, Mr. Ekefalk said Swe- 
den has two atomic power stations in 
process of design and construction. 
The first, appropriately named Adam, 
is a 35,000-kw plant, which is ex- 
pected to be finished in 1960 and the 
second, named Eve, will be a 100,- 
000-kw plant to be completed in 
1963. Adam will be heavy water 
moderated and cooled. 


Thermonuclear Reactors 

Dr. Hans Thirring, the noted Aus- 
trian physicist, spoke briefly on the 
subject of controlled thermonuclear 
reactors. As he said, it has been 
questioned whether all the money 
and research now going into the de- 
sign of fission type reactors might not 
suddenly be rendered obsolete by the 
discovery of a practical controlled 
thermonuclear reaction. 

Dr. Thirring, however, feels that 
the possibility of such a development 
is rather remote. He pointed out that 
thermonuclear reactions depend not 
only upon certain minimum tempera- 
ture — several million degrees — but 
also upon size. While it may be pos- 
sible to contain a plasma undergoing 


thermonuclear reactions in space by 
means of electromagnetic fields, he 
felt that the heat release from such 
systems would be too great for us to 
design a practical apparatus. He said 
that in a few millionths of a second 
the power release in a hydrogen 
bomb explosion was of the order of 
10% kwh. 

J. J. West of the Netherlands 
briefly explained the Dutch atomic 
power program and spoke in glowing 
terms of the Eisenhower uranium 
distribution program. 

Commenting further on the British 
Atomic Power Program, J. C. Duck- 
worth stated that while other con- 
siderations concerning future atomic 
power plants had not yet been de- 
cided upon, England had already em- 
barked on large gas-cooled reactor 
plants for the first step in the pro- 
gram. Atomic power, he explained, 
was vital in meeting future require- 
ments and he envisaged the time 
when the entire British power sys- 
tem would be based on nuclear plants. 

Mr. Goodlet of Great Britain, in 
commenting on Mr. Davis’ paper 
(U. S. Atomic Energy Commission), 
said that he did not agree with Mr. 
Davis that in the long run only the 
cost of power will decide whether or 
not atomic power is possible. In some 
countries, he said, they may be so 
energy-poor that there is no alterna- 
tive. 

An interesting development in the 
application of atomic energy was 
described by Gosta Lindberg of Swe- 
den. This was a 90-mw reactor which 
will be used for district heating. The 
construction of this reactor involves 
little difficulty since it will operate 
at a low temperature. 

At this session, Titus Le Clair of 
the Commonwealth Edison Co. of 
Chicago referred briefly to some new 
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developments in the design of the 
180,000-kw atomic plant to be built 
near Chicago. Estimates indicated 
that the expected cost of power 
preduced by this plant will be 1 cent 
per kwh gross, and %, cent after 
subtracting the $15,000,000 research 
and development cost. Since the orig- 
inal designs were made, he said, new 
studies have raised the steam pres- 
sure from 600 to 1000 psi. This in- 
crease in pressure is due to the fact 
that the fuel elements will be uranium 
oxide rather than the metallic ura- 
nium originally planned. 

Another change from the original 
design, Mr. Le Clair said, was that 
now only the reactor and secondary 
steam generator and pumps will be 
enclosed in the containment sphere. 
Hence the sphere will be much smaller 

only 190 ft in diameter. The tur- 
bine generator unit will occupy a 
separate building outside the sphere. 

From this brief account of the 
character of the discussions it will be 
apparent that a worldwide interest 
exists in the subject of atomic power. 
Many problems remain to be solved 
but there is little doubt that within 
another decade practical atomic 
power development will be well 
under way. 


Hydroelectric 
Power 


TOMIC POWER casts long and 
[AX deep shadows on hydroelectric 
futures. Whether these shadows hide 
good or evil is a matter which only 
time will tell. In general, the opinion 
seems to be that, in the long run, 
water power will benefit greatly, es- 
pecially where storage is congerned. 

As an example, Switzerland de- 
pends almost entirely on hydroelec- 
tric power and was a pioneer in this 
field. At present 16 new dams are 
under construction. By 1970 it is esti- 
mated that the entire hydro potential 
of the country will be developed. 
Consequently, additional capacity re- 
quirements after that must be sup- 
plied from thermal sources. 

Atomic power fits well into this 
picture and might well be the salva- 
tion of Switzerland’s industrial fu- 
ture. Commercial atomic installations 
should be available at a competitive 
price when needed. In fact, there is 
some optimism that this will be the 
case earlier than expected. 

Such a development in the atomic 
field might well alter the program 
materially. As more accessible hydro 
sites are developed, new projects be- 
come increasingly expensive. There is 
increasing opposition to the loss of 
land and removal of villages to make 
storage reservoirs. Early availability 
of atomic power may well curtail full 
development of hydro potential. 

On the other hand existing hydro 
developments based on storage facili- 
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Fig. 10. A view of the stage during one 
of the conference's technical sessions 


ties are considered a perfect comple- 
ment for atomic power generation. 
Atomic energy plants will carry the 
base load, hydro, the peaks. 

Storage, particularly pumped stor- 
age, is assuming a steadily increasing 
place in hydro developments, not 
only in the mountains but even in the 
lowlands of northwestern Europe. 
Hamburg is undertaking a pumped 
storage project, pumping from a river 
to an artificial reservoir. Pumps will 
be operated by power from a steam 
station utilizing the off-peak capacity. 

In general, however, most of the 
many pumped storage projects are in 
the mountains and involve relatively 
high heads. It is interesting to note 
that of the many projects discussed, 
Kaplan turbine installations now run 
up to 226 ft at Bort, France, Francis 
turbines to 1476 ft at Fronnary, 
Switzerland, and Pelton turbines up 
to 5740 ft at Reisseck, Austria. 

In size of units, North America 
maintains the lead in all but one 
classification. Italy has the largest 
single jet Pelton wheel, 150,000 hp at 
Cimego. The largest in other classifi- 
cations are: Kaplan turbines of 111,- 
000 hp at McNary Dam; Francis 
turbines at 165,000 hp at Grand Cou- 
lee; 4 jet Pelton wheels of 150,000 hp 
at Kemano in Canada; and storage 
pumps of 102,000 hp at Hiwassee. 
The 150,000-kva unit at Stornfors, 
Sweden, is the largest generator and 
the output is transmitted at 380 kv. 
Russia reports turbines on the Volga 
with a diameter of “no less than 30 ft” 
and transmission voltages of 400 kv. 

Turbine efficiencies continue to in- 
crease slowly and now average about 
93 per cent for Kaplan, 92 for Francis 
and 91 per cent for Pelton wheels. 
Because of the large number of proj- 
ects considered in more or less detail 
a further analysis in such a short span 
is impractical. 

For future consideration of an 
energy source as yet virtually un- 
tapped but available in many coun- 
tries, the tidal power projects under- 
taken by Electricité de France are 
worthy of special note. These units 
consist of a Kaplan turbine driving 
a generator and set on a nearly hori- 
zontal axis. 

The turbine and generator form 
the unit supported in an enlargement 
in the casing and lying in the water 


Fig. 11. Delegates during the confer- 
ence meet in lobby, make acquaintances 


stream. The unit can be operated in 
either direction and can be used for 
pumped storage. Installations in the 
order of 10 to 15 million kw are being 
discussed. One unit is under test and 
more exhaustive model tests are be- 
ing conducted at Grenoble. 

Two units of a somewhat similar 
but slightly different design known as 
a “tube turbine” have been built. 
The turbine and generator are set on 
a horizontal axis, and supported by a 
spider, lie directly in the flow of 
water. This design uses a planetary 
gear which serves the dual purpose of 
increasing the generator speed so as 
to decrease the diameter materially 
and acts as a clutch to protect the 
generator against the high runaway 
speed of the Kaplan wheel. 

In a discussion of 11 large concrete 
dams constructed or underway since 
1950, it was pointed out significantly 
that only one has been designed as a 
mass gravity type. This is the Grande 
Dixence Dam with a height of 935 ft. 
The Mauvoisn arch dam is 777 ft. 
Both of these are said to be the high- 
est structures of their type in the 
world. 

Of other types, in Switzerland the 
Hirakud Dam, a combined concrete 
and earth filled dam, has a total crest 
length of 12.5ymiles. In Japan, rock 
filled dams as high as 492 ft have 
been built. 

On the construction side, the old 
Grande Coulee record of pouring 
380,000 cu yd of concrete a month 
has been nearly reached at the 
Grande Dixence Dam. This question 
of high pouring capacity is of great 
importance in Switzerland. Because 
of their reluctance to pour concrete 
in extremely cold weather, their con- 
struction season is limited to about 
100 days a year. A practical figure 
today is considered to be 50,000 cu yd 
a day, while rock excavation for pres- 
sure tunnels in Sweden has reached 
a record of 1500 cu yd per day. 

It is interesting to note that in 
Sweden, where underground turbine 
rooms are favored, vertical shafts are 
not favored; instead, tunnels with 
a maximum grade of 10 per cent are 
favored for the transport of equip- 
ment and supplies. 

While the emphasis was on pumped 
storage projects, much of the world 
must place a great deal of emphasis 
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Fig. 12. St. Stephen's church, heavily damaged during the war, is now repaired 


on multi-purpose projects involving 
all or several functions such as navi- 
gation, water supply, irrigation or 
flood control, and recreation. The 
TVA, Big Creek, and Colorado proj- 
ects were cited as different but well- 
developed multi-purpose projects. 

In the new Snowy Mountain Sys- 
tems in Australia, irrigation is of 
prime importance. A large reservoir 
will be constructed below the lowest 
power generation level to help bal- 
ance the conflicting needs of power 
and irrigation. 


international Factors 


Fortunately or unfortunately, many 
of the remaining hydro projects in 
much of Europe involve not only 
multi-purpose dams but international 
co-operation and agreement as weli. 
Agreements of this kind are not im- 
possible but are usually involved and 
difficult. This tends to slow up the 
development of many promising sites. 

At the same time the economic 
necessity to reach agreement on such 
projects is a factor that may well be 
of extreme importance in bringing 
about better understanding between 
nations. 

The key to international power 
projects is, of course, transmission 
across borders. Fortunately there is 
a long and successful record in this 
field dating back to the early days of 
the 20th century when Swiss power 
was exported to Italy. Today, the 
whole of central Europe is covered by 
a grid which can serve as the basis 
of an integrated network. 

Possible international savings were 
foretold by specific examples. Crea- 
tion of the British grid in 1938 was 
said to have reduced necessary space 
generating capacity in the order of 
$60,000,000, and cut operating ex- 
penses by 17 per cent. In Belgium the 
difference between the peaks of the 
individual units and the actual peak 
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of the integrated system is said to be 
in the order of some 100,000 kw or a 
capital investment of $12,000,000. 

Equally important would be the 
now concurrent peaks and the shift of 
load from one section to another 
without involving long and direct 
transmission. As an example, the sup- 
ply of power from Switzerland to the 
Netherlands was considered as fol- 
lows: Hydro power from Switzerland 
would be supplied to Wurtenburg. 
This would release capacity now used 
from northwestern Germany and 
this capacity could then be used for 
the Netherlands. 

International agreements of a broad 
scope worked out with the compara- 
tively simple problem of electric 
power might well serve as a precedent 
for the more complicated problem of 
water. Agreement between countries 
sharing waterways as common bor- 
ders or as owners of portions of the 
basin is usually involved. 

Such international agreements are 
in effect and the St. Lawrence was 
mentioned as a recent case concluded 
after long negotiation. Successful di- 
version of water from one watershed 
to another is also fairly common 

However, the boldest suggestion 
involves grid operation between two 
networks fed by areas of widely 
different hydrological characteristics. 
Runoff of the Eastern Alps and of the 
coastal district of the Balkan Penin- 
sula toward the Adriatic Sea comple- 
ment each other. 

In summer the runoff of the Alps 
is at a maximum whereas the flow 
toward the Adriatic is low. The 
scanty water flow from the Alrs in 
the winter coincides with ample wa- 
ter discharge from the Dinaric Alps 
in the autumn, winter and spring. 
Similar differences exist in other 
sections. 

Carried to its logical conclusion, a 
district area susceptible to economics 


and regional development around 
water power consists of Albania, 
Austria, Bulgaria, Greece, Hungary, 
Italy, Roumania, Switzerland, and 
Yugoslavia. Without geographical 
unity and with wide differences in re- 
sources, culture, and politics, only 
power possibilities and economics 
make it a potential unit. 

One part of the region has a high 
per capita consumption of power with 
a high utilization of potential power 
resources. The other part has a low 
consumption and abundant untapped 
power potential. Part of the region is 
highly developed industrially with 
many well known exporters of power 
equipment. The other section exports 
only agricultural products, minerals 
and raw materials. 

The strongest economic justifica- 
tion for co-operation between parts of 
this region lies in the fact that the 
development and operating programs 
of the areas do not tally in time and 
will never lead to identical load char- 
acteristics. Consideration of load and 
runoff characteristics between the 
sections would materially reduce the 
necessary investment and at the same 
time increase the generating and 
transmission efficiency. 


Water Power Resources 

In spite of the years of study and 
volumes of detailed statistics avail- 
able, the power potential of the world 
is to a considerable extent still a mat- 
ter of opinion. Different countries use 
different methods of calculation and 
different units so that direct compari- 
sons are difficult to make with any 
accuracy. This has long been recog- 
nized and the problem is now the 
main concern of Section B, ‘‘ Methods 
of Compilation and Use of Statistics 
in the Production and Utilization of 
Energy.” 

The need for this type of stand- 
ardization is shown by discrepancies 
between estimates of water power in 
the world as shown by the accom- 


Fig. 13. St. Charles’ church in Vienna 
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Fig. 14. General view of the stage at 
the Konzerthaus during the conference 


panying table. The first column is 
credited to the U. S. Geological Sur- 
vey and the second column to the 
USSR, from what is claimed to be a 
world survey using a new method of 
analysis involving both runoff and 
elevation. 

This Congress has done much to 
complete world statistics which for 
some decades have been listed as 
“does not include data on USSR, 
China and Eastern Europe.” The 
USSR participated actively, and up- 
to-date statistics cover the interven- 
ing period since the Second World 
Power Conference in Washington 
two decades ago. 

At that time, the survey covered 
647 rivers with an estimated poten- 
tial of 2452 billion kwh per year. A 
survey completed in 1950 covers 1477 
rivers with a gross potential of 2978 
billion kwh annually. More than 
half of this potential is in the Arctic 
watershed. 

To supplement this, Red China 
presented three papers, liberally 
sprinkled with praise of the USSR 
for technical assistance and equip- 
ment, outlining multi-purpose proj- 
ects on the Yellow, Yangtze and 
other major rivers. Estimates of the 
power potential on average river 
flows amounts to 546,000,000 kw. 

The first five-year plan, discussed 
in some detail, calls for adding 2,000,- 
000 kw or doubling the capacities by 
1957. The total 1952 capacity is listed 
as 2,050,000 kw. The survey covers 
some 107 construction projects which 
include 92 power stations and 15 





Water Power Resources in hp 


Continent U.S. Estimates USSR Estimates 

or Country %, o Te of 

Million hp total Million hp total 
Europe 64 10.0 320 6.4 
North America 90 14.0 940 18.7 
Asia 156 24.2| 1795 35.7 
South America 62 9.6 804 | 16.0 
Australia 23 | 3.5 298 | 45 
Africa 250 38.7, 938 | 18.7 
Total— 645 100.0 5025 100.0 
The USSR — _— 563 11.4 





September, 1956 


transmission line and transformer sta- 
tions. Of the 92 power stations, ‘69 
are central stations, 22 regional sta- 
tions and a few railway mobile power 
plants . . . power plants equipped 
with 10,000-kw hydro sets and 6000 
kw turbo sets, all of Chinese own 
make, are now in commission”’ {sic}. 

Thus, again the World Power Con- 
gress has been instrumental in bring- 
ing about better understanding be- 
tween all parties concerned with bet- 
ter utilization of the world’s energy 
resources. As stated in the introduc- 
tion to the general report: 

“By collaboration in the produc- 
tion and use of energy we mean: first, 
the exchange of energy by intercon- 
nection; second, the exchange of ex- 
perience and knowledge in the field 
of energy production and utilization; 
and third, the exploitation of energy 
resources belonging to several states 
such as the utilization of water power 
of rivers forming state boundaries.” 


Thermal Plants 


( YURRENT TENDENCIES in the 
4 design and construction of ther- 
mal power plants discussed in the 28 
papers on the subject reflect two 
prominent factors governing basic 
developments: 

A. The steady, world-wide in- 
crease in energy consumption, con- 
tinuing unabated since the Fourth 
World Power Conference in 1950 and 
leading to the design of new power 
stations of ever-increasing capacity; 

B. The shortage of fuel, especially 
of boiler coal, forcing efforts to im- 
prove the thermal efficiency of power 
stations. 

At present, the major part of the 
world total of electrical energy pro- 
duction is generated in thermal 
plants, chiefly of the coal-fired type. 
Consumption of electrical energy is 
mounting as a result of increasing 
industrialization and increases in 
population. 

As a long range estimate, the aver- 
age world rate of increase in con- 
sumption in the civilized world can 
be assessed at approximately 6 to 7 
per cent per year, so that consump- 
tion of electricity may be expected to 
double within a period of about ten 
years, whereas coal production lags 
far behind consumers’ demand. In- 
creased utilization of high-grade coal 
for chemical purposes, and rising coal 
mining costs are responsible for the 
fact that even now, while world re- 
sources still include huge coal re- 
serves, there is a growing interest 
in energy sources other than boiler 
coal for the generation of electrical 
energy. 

Within a few decades, the decline 
in the amount of fuel available for 
boiler firing will create a grave situa- 
tion for energy production. Special- 
ists are faced with the task of finding 
means to ensure suitable power sup- 





Fig. 15. Entrance to the Konzerthaus, , 
headquarters of Power Conference 


ply, not only in countries with abun- 
dant fuel reserves, but also in coun- 
tries totally lacking or deficient in 
such basic resources, since importa- 
tion of coal will soon involve increas- 
ing di‘iculties and costs. 

At present, the development of 
water power resources is still the 
primary remedy to cure the difficul- 
ties arising from the ever-increasing 
gap between demand for electricity 
and fuel supply. The potential of the 
African water power resources alone, 
the majority of which are still un- 
developed, equals the total hydro- 
electric capacity so far installed 
throughout the world. But these 
practically unexploited energy sources 
are too remote from the load centers, 
and the problems of economic trans- 
mission of correspondingly large 
blocks of power, for instance by high 
voltage d-c transmission, are yet 
unsolved. 

In Europe, development of water 
power resources will be nearly com- 
pleted in 20 to 30 years. But fuel re- 
quirements for thermal power plants 
will double within ten years. As far as 
forecasts are possible today, addi- 
tional demand for electrical energy in 
Europe at this future date will have 
to be met exclusively by the con- 
struction of new thermal plants. 

Although the possibility of utiliz- 
ing the energy liberated by nuclear 
fission for the generation of electricity 
in thermal stations is already indi- 
cated, the situation as a whole im- 
peratively demands the development 
of new methods for the exploitation 
of conventional energy sources. 


Steam Power Plants 


In view of the large output usually 
required from public utility plants, 
large thermal stations, as a rule, are 
basically planned as steam power 
plants, since the maximum output 
per unit in steam turbines is incom- 
parably higher than in any other 
heat engine. 

New large-scale power plants being 
built in the United States and Eu- 
rope nevertheless show considerable 
difference in design. 

In the United States, the total in- 
stalled capacity in a thermal power 
plant has already reached the 1,400,- 
000-kw mark while unit capacities in 
the largest stations total 200 mw, and 
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Fig. 16. View of the Vienna Parliament 


units of 340 mw capacity are under 
construction. In addition to attain- 
ing maximum output per unit of 
boiler, turbine, and generator, power 
engineering in the U. S. employs 
such measures to improve efficiency 
as: 
a) highest pressures and tempera- 
tures, 
b) multiple reheat cycle, 
c) extensive bleed steam heating 
of feedwater, and, 
d) utilization of highest vacuum. 


Highest steam pressures and tem- 
peratures before the turbine stop 
valve so far used in the U. S. amount 
to 5000 psig and 1200 F. 

In Europe, the largest set operat- 
ing today is rated at 150 mw. Units 
of 200 mw are under construction. 
No need has prevailed in Europe, so 
far, for the construction of power 
plants of larger capacity, such as are 
being currently built in the U. S. 
Reasons for this are to be found in 
the relative decentralization of power 
production, resulting partially from 
the location of collieries, as for in- 
stance in the United Kingdom, and in 
the average per capita consumption 
in Europe, which is still considerably 
lower than in the U. S. In Great 
Britain, however, plans are already 
under way to erect power stations of 
1,000,000-kw capacity comprising 
five 200 mw units. 

Due to the relatively low load 
factor of the installed capacity of 
large plants in Europe, the incentive 
for full utilization of all technical 
possibilities is naturally not so strong 
as in the U. S. and they therefore 
prefer not to increase the steam tem- 
perature above 985 F, which permits 
the use of ferritic steels. Even in 
Europe, however, individual indus- 
trial power plants with high load 
factors have already operated with 
turbine inlet temperatures above 
1100 F. 

Thermal efficiency of steam plants 
has gone up steadily. At the begin- 
ning of the century thermal efficien- 
cies of steam power plants were only 
8.6 per cent as against almost 40 per 
cent now. At the time of the Fourth 
World Power Conference in 1950, the 
maximum efficiency of steam power 
plants had reached about 33.5 per 
cent. The relative improvement since 
1950 amounts to some 19 per cent. 
This increase is due chiefly to im- 
provement in the operation of the 
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steam cycles—the use of higher 
pressures and temperatures, multiple 
reheat, and extensive use of bleed 
steam for heating the feedwater. 

In view of the unfavorable climatic 
conditions, outdoor construction of 
steam power plants is rarely used in 
Europe. Semi-outdoor construction 
of boiler houses is being used in indi- 
vidual instances, whereas in south- 
ern regions of the U. S., outdoor con- 
struction is more prevalent. The lat- 
ter form of construction permits sav- 
ings of 2.5 to 3 per cent in total plant 
cost. 


Design of Heat-Electric Stations 

A noticeable reduction in the con- 
sumption of heat for power produc- 
tion can be achieved only by com- 
bined production of power and heat. 
A combined process will allow part or 
all of the electrical energy output to 
be generated by back-pressure opera- 
tion, irrespective of capacity or steam 
conditions. The thermal efficiency of 
a back-pressure plant rises to more 
than 80 per cent. 

There has been much more of an 
effort to use the combined type of 
heat and power plant in Europe than 
in the U.S., particularly in the public 
utility type of plant. Many industrial 
power plants all over the world, of 
course, operate on this principle and 
in the U. S. it is perhaps the principal 
reason why certain industries gener- 
ate their own power. In Europe, 
municipal heat-electric stations are 
supplying heat energy in the form of 
hot water or steam. New plants in 
Czechoslovakia and Poland invari- 
ably combine supply of space heating 
energy with that of industrial steam, 
while co-operating in a power distri- 
bution system with hydroelectric and 
condensing power plants. 

The advantages of gas turbine 
plants lie in their short start-up and 
shut-down times, and in their prac- 











tical independence of cooling water 
resources, and in the high degree of 
effective heat utilization even in small 
units, approximating the rate ob- 
tained in large-scale power plants. At 
present, a wider use of gas turbines in 
public utility stations is prevented by 
the limitation of output per unit to 
a current maximum which is about 
30 mw. 

Gas turbines, however, have al- 
ready gained ground in public utility 
power systems for purposes of sup- 
plying peak load requirements. The 
largest gas turbine plant so far is an 
open cycle double-shaft unit of 27 
mw capacity constructed by Brown- 
Boveri at the Balzru station of 
Nordost-Schweizerische Kraftwerke 
AG. The unit uses heavy oil with a 
vanadium content requiring a limita- 
tion of temperature to about 1200 F. 
There is, however, reason to expect 
that the increase of output per unit 
beyond the present limit of 30 mw 
will be possible. 


Combination Gas and Steam 

The combination of gas turbine 
and steam power plants is aimed at 
increasing the thermal efficiency of 
the plant as a whole. The basic idea 
has been borrowed from the well- 
known mercury steam process. The 
problems encountered in the practical 
application of the mercury-steam 
cycle were many and often expensive 
to solve. Hence interest in the mer- 
cury-steam cycle has waned, and 
more interest is being displayed in 
the more practical gas turbine-steam 
turbine cycle. 

For practical purposes it can be 
considered that today’s proposal for a 
combination gas and steam turbine 
plant was anticipated in the design 
of Brown Boveri's Velox boiler. This 
unit provides the combustion cham- 
ber of the steam generator to be 
supercharged by a gas turbine com- 
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pressor, with the steam plant re- 
maining the primary element. In 
comparison with steam turbine out- 
put, the boiler waste gases utilized 
for the drive of the gas turbine are 
yielding only a slight surplus output 
in the gas turbine stage. 

Various possibilities for combining 
gas and steam turbines mentioned in 
papers submitted by France, Czecho- 
slovakia, Austria, and the U.S. at the 
World Power Conference prove that 
the idea of increasing efficiency by 
methods of combination has already 
received wide attention. 

Among other combination schemes 
considered to improve further the 
efficiency of thermal power stations 
was the use of the gas turbine with 
free-piston engines. This scheme has 
already gained ground in France, 
where gas turbines serve as prime 
movers for ships, locomotives, pump- 
ing stations. As shown by the Cher- 
bourg power station, consisting of 
eight such units with a total capacity 
of between 6000 and 69000 kw, this 
combination may also be employed 
in electricity supply to operate peak 
load plants. 


Fuels—Preparation 
and Conversion 


JAPERS and discussions dealing 
with the subject of fuels at the 
Conference could roughly be divided 
into three broad categories. First was 
the consideration of solid fuels and 
their preparation. Second were the 
papers dealing with the liquefaction 
of solid fuels and the preparation of 
liquid fuels. The third category con- 
cerned the application of statistical 
methods to fuel and power economics. 
The highly complex subject of coal 
preparation and conversion has so 
many ramifications that at the ses- 
sion on solid fuels it was necessary to 
confine discussion largely to the me- 
chanical preparation of solid fuels 
such as bituminous and brown coal. 
The multiplicity of methods of 
preparation and utilization is equalled 
only by the multiplicity of types of 
coal. A simplification has been made 
by the Coal Classification Working 
Party of the Coal Committee of the 
European Economic Missions. 

The coal classification system sug- 
gested at Geneva in 1952 is based on 
the content of volatile matter, on the 
agglutinating power, and the caking 
capacity. This system has been set 
up on the pattern of a system of coal 
classification used in Great Britain. 
As under the English system, types 
of coal are specified by three-digit 
code numbers. These index figures 
have proved far more reliable in 
specifying a certain genetic or tech- 
nological type of coal than have the 
proper names hitherto used in various 
countries. 

As usual the basic classification is 
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Fig. 18. Map of the Austrian electric power system displayed in the Konzerthaus 


made in accordance with the content 
of volatile matter. Ten grades are 
established ranging from 0 to 9. The 
first digit in the code number refers 
to the class in which the type of coal 
concerned must be included. Thus, if 
the code number begins with 9, the 
coal in question is highly volatile. 
The second figure of the code 
number supplies information on the 
swelling index of the coal. There are 
four groups of swelling indices, 0 to 3. 
The group marked 0 comprises coal 
types with a swelling index of be- 
tween 0 and 0.5, that is, non-caking 
and non-swelling coal. Coals with 
strong caking and swelling proper- 
ties, covered by swelling indices 4.5 
to 9, are characterized by figure 3. 
The third figure of the code num- 
ber supplies information on the cak- 
ing power. This scale has 6 sub- 
divisions (from 0-5) which corre- 
spond to 6 different degrees of caking. 
Apart from the classification briefly 
described above, a uniform system of 
classification for commercial coal is 
also contemplated. This would con- 
stitute a desirable specification since 
the exchange of varieties of coal 
among nations is steadily increasing. 


Solid Fuel Problems 


At the first session on fuels, the 
general reporter gave a short survey 
of various problems arising out of the 
12 papers presented under the section 
on solid fuels. Although nothing new 
was presented where the processing 
technique of preparation was con- 
cerned, the discussion confirmed the 
trend to increased mechanization in 
the mining of coal in various coun- 
tries. This increased use of mechan- 
ized methods has brought about in- 
creased deterioration of raw coal and 
some of the discussion was concerned 
with what measures might be taken 
to avoid such deterioration. 

Lecutier and Loison, of the French 
delegation, discussed the Longway- 


Burstline process, the latter giving 
some remarkable information about 
the success achieved by preliminary 
drying of the caking coal. J. 
Graham of Great Britain dealt with 
the caking of mixtures of coal as 
means for widening the range of 
coals suitable for caking and with the 
work done in this sphere in Britain. 

The extent of the efforts made in 
Great Britain in this respect could be 
gathered from the speech of Mr. 
Bonovsky who reported on very in- 
teresting investigations into the re- 
action heat in caking. The fact that, 
in spite of the great number of meth- 
ods under investigation in Great 
Britain all efforts are co-ordinated, 
was clearly shown by the speech of 
G. W. Lee. His explanation also 
touched upon briquetting, which was 
subsequently dealt with in a remark- 
able way by Raymond Chéradame of 
the Bureau of Mines in France. 

Apart from processing problems, 
mining questions also were discussed. 
Mr. Bogomolov gave very interesting 
information about coal mining in the 
Soviet Union, which produced 391,- 
000,000 tons in 1955, and about their 
efforts to increase this figure to 593,- 
000,000 tons in 1960. 

In reply to a question by van den 
Heuvel, Alfred Wimmelmann of Es- 
sen, Germany, informed the meeting 
that for technical reasons an under- 
ground gasification system for the 
utilization of non-extractable coal 
deposits would be out of the question 
for the Ruhr District. 


Liquid Fuels 

The session on Liquefaction of 
Solid Fuels s presided over by 
Arthur T. Hunter, vice president of 
the Conference and of Combustion 
Engineering Co. in New York. 

In his opening speech, general re- 
porter Prof. Hans Poll of Vienna 
first reviewed briefly all the papers 
submitted. 
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Fig. 19. POWER ENGINEERING’S repre- 
sentatives at WPC. Editor A. W. Kra- 
mer (left) and Editorial Director R. H. 
Morris, before transmission line map 


In opposition to the General Re- 
port, Dr. Michael Freund of the 
Hungarian Petroleum and Natural 
Gas Research Institute advanced the 
opinion that in the future diesel oils 
of high sulphur content should not be 
refined by means of expensive hy- 
drogenating desulphurization proc- 
esses. In view of the cost factor, he 
proposed the much cheaper elimina- 
tion of the reactive sulphur com- 
pounds by appropriate admixtures 
of additives to the lubricating oil. 
Correctly proportioned admixtures 
of additives to lubricating oils per- 
mits the use of diesel oils with a sul- 
phur content of up to one per cent 
without damaging the engine. 


Among the speakers from the 
U. S. at this session was Henry 
Ogarzaly of the Esso Research and 
Engineering Co., who explained the 
efforts taken to exploit the large 
scale oil-shale deposits in the states 
of Colorado, Utah, and Wyoming for 
commercial and technical purposes. 
The shale oil resources so far proved 
are estimated at 200,000,000 barrels 

a sufficient quantity to cover the 
country’s demand for 50 years. 

The Bureau of Mines, he said, has 
set up a special committee to make 
thorough studies of the complex 
problem of shale oil upgrading and to 
ascertain all possibilities of utiliza- 
tion. The production of fuels from oil 
shale is more economical than that 
from a coal base, but the fuels recov- 
ered are of substantially higher cost 
than normal petroleum products. 

The speaker finally stressed that 
large deposits of tar sand occurring in 
western Canada, especially in the 
Athabaska River area, also warrant 
exploitation. He added, however, 
that upgrading methods could not be 
the same as those employed in proc- 
essing oil shale. 

Another report on the utilization of 
oil shale was made by Chase Pad- 
Lean of China and Mr. Bolubzove of 
the Soviet Union. It is interesting to 
observe that even now both sides of 
the Western and Eastern worlds are 
taking up the problem of making 
more use of oil shale and shale oils to 
produce energy. While in the United 
States the reason for such plans is the 
desire to guarantee future sources of 
supply, the motive behind projects in 
Estonia and the Leningrad District 
is absence there of oil resources. 

In her efforts to ensure an output 
of high-grade products, China is 





Fifth World Power Conference Papers 


PAPERS referred to in the present report were preprinted and a complete 
set of them in English, French and German was sent to each engineer who 
registered to attend the conference in Vienna, Austria, June 17 to 23. At 
the present time, no other copies of the individual papers can be obtained, 
but they will all be issued in several bound volumes as the Transactions of 
the World Power Conference. These will probably not be available until 


some time in the spring of 1957. 


Readers who wish to place an advance order for a complete set of these 
Transactions, which will cost in the neighborhood of $50 or $55, should 
communicate with the U. S. National Committee, World Power Conference, 
29 W. 39th St., New York 18, N. Y., attenion of General Stewart E. 
Reimel, Secretary. Central office of the World Power Conference is at 
201-2 Grand Buildings, Trafalgar Square, London, W.C.2, England. 


In the meantime, readers interested in looking at copies of the individuai 
papers are welcome to examine the complete set we have here in our 
office. Also, there are two complete sets in the office of the National Com- 
mittee in New York City, at the above address, and the Secretary states 
that anyone interested may examine the individual papers there also. 


Finally, we have a mimeographed list of only those papers that were 
printed in English, about 150 papers. If you want a copy of it, write the 
Editor, or jot WPC LIST on the return postcard elsewhere in this issue. 





studying and employing the estab- 
lished processes of hydrogenation, 
selective refining, catalytic cracking 
and catalytic reforming, partially 
modifying the original methods. The 
Soviet Union is mainly concentrating 
on producing heavy and light gases, 
shale petrol, gas oil, shale tar oil, 
bitumen and other chemical products 
including phenol. In the process of 
coal carbonization, the Soviet Union 
employs continuous-type chamber 
and tunnel furnaces. 

Albert Parker of Great Britain 
pointed out that the crude oil supply 
of the world is facing ever rising diffi- 
culties, with steadily increasing costs 
of prospecting. Despite this situation, 
the speaker maintained that the cost 
of crude oil, produced at such ex- 
penditures, is still much below the 
cost of shale-oil upgrading, let alone 
coal hydrogenation. Whenever sup- 
ply should be forced by one reason or 
another to rely on synthetic petrol, 
only the modified Fischer-Tropsch 
process (gas synthesis) could be con- 
sidered a suitable means to keep 
world market fuel prices at a toler- 
ably normal level. For this reason, 
British science devotes its main ef- 
forts to producing water gas cheaply. 


Must We Hoard Oil Resources? 
Bela Zentay of Hungary discussed 
the question of whether it would 
not be advisable, in order to save 
crude oil, to promote the utilization of 
industrial waste products for heating 
purposes. 
Arnold Reiners of Standard Oil 
(N. J.) thought that the crude oil 
shortage was not a really critical 
factor, since, according to his expec- 
tations, atomic energy will already 
cover an essential part of the world 
power supply in the course of the next 
two decades. Mr. Reiners went on to 
say that he believed that the pe- 
troleum deposits at present known, 
and consequently the reserves esti- 
mated therefrom, do not truly reflect 
the actual situation, since the esti- 
mates used to form the final picture 
only take the reserves into account. 
In reality, he declared, the problem 
does not warrant an over-pessimistic 
attitude, for experience has shown 
that the more oil is discovered, the 
more reserves can be hoped for. 


Diesel vs Spark Ignition 

The question “Why do the United 
States and Japan prefer to use petrol 
engines of the spark-ignition type in 
motor vehicles’ was discussed at 
considerable length by various speak- 
ers. From this discussion it seemed 
evident that users in U. S. and Japan 
prefer ignition engines because of the 
relatively low cost of gasoline in those 
countries; in Western Europe, and 
principally in Germany and Austria, 
diesel engines are used for heavy duty 
transport vehicles, and recently, also 
for passenger cars. Despite the 
higher cost of the diesel engine ve- 
hicles, their advantage lies in lower 
fuel cost and quicker amortization of 
the investment. 
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Editor’s Note:—How does the “Great Fluoridation Scare,” now sweeping 
the country, affect the power engineer? 

Many readers have asked: “Our city is going to fluoridate the public 
water supply, and that water is our source of boiler feed make-up. How 
will the addition of 1 ppm of fluoride (the amount recommended for 
dental protection), to our feedwater, affect our water treatment methods 
and our boiler water and our steam?” To help answer this question, 


Professor Straub, well-known in the 


boiler water treatment field, gives 


some specific data resulting from his work. 

His general conclusions: In boilers operating up to about 800 psi, 
soluble fluorides have no appreciable effects; for boilers at 1400 psi or 
more, they should be carefully checked. 





How Does Fluoride Act 
in Steam Boilers? 


By F. G. STRAUB 


RIEF SURVEY of the literature 
relative to the use or the action 
of fluorides in steam boilers indicates 
that sodium fluoride was in use as 
early as 1889. C. A. Doremus ob- 
tained U. S. Patent No. 404,180, 
May 28, 1889, covering the use of 
sodium fluoride for purifying water. 
He published several papers in re- 
gard to the use of fluorides for 
softening hard waters as well as the 
use in boiler feedwater to prevent 
scale formation. (J. Amer. Chem. 
Soe. 12,203; 1890; 15,610; 1893). 
This writer studied the solubility 
of calcium fluoride in synthetic 
boiler waters in the pressure range 
from 150 to 1000 psi. (Bulletin No. 
283, Engineering Experiment Sta- 
tion, University of Illinois, 1936, 
pp 45-50). The following is a sum- 
mary of that work. 
1. Calcium fluoride is less soluble 
than calcium sulfate, and more 


soluble than calcium carbonate or 
phosphate, at the temperatures stud- 
ied. 

2. The presence of 50 ppm of 
sodium fluoride in solution should 
prevent the formation of calcium 
sulfate at temperatures up to 470-F 
even when the sodium sulfate con- 
tent is around 2000 ppm. 

3. The presence of aluminate in 
solution aids in the precipitation of 
the calcium fluoride. 


Methods of Reducing Fluoride 

These results indicate that when a 
boiler water has soluble sodium car- 
bonate or phosphate present the 
fluoride would remain in solution in 
the boiler water. The fluoride would 
be in solution in the feedwater when 
untreated water containing fluoride 
is used for makeup. Normally a cold- 
lime softening might not remove the 
fluoride. Likewise sodium zeolite 
softening will leave the fluoride in 
the effluent. 


Summary of the data obtained by Professor Straub during his tests for fluorides 
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700 0 10 
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1600 1 0 
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When the make-up water is evap- 
orated or demineralized the fluoride 
would be practically all removed 
from the makeup water. With low 
fluorides in the feed to an evaporator, 
the evaporator vapors would be free 
from fluoride. The fluoride must also 
be removed in the anion bed of a 
demineralized unit. This would re- 
duce the possibility of appreciable 
amounts of fluoride being present in 
higher-pressure boilers using these 
types of make-up water. 

When the use of resins for removal 
of soluble anions from water was in 
the development stage, the weak 
base anion resins then available 
would not remove the silica present 
in the water. One method that was 
suggested to reduce the silica was to 
add fluoride to the water ahead of or 
in the hydrogen cation bed. This 
would convert the fluoride to hydro- 
fluoric acid, which would form fluo- 
silicic acid with the silica. The weak 
base anion resin would remove the 
fluosilicic acid. There was a possibil- 
ity of some fluoride passing through 
the anion bed. 


Results of Studies 

In 1946 studies were conducted at 
the University of Illinois to deter- 
mine the effect of soluble fluoride in 
boiler water on the resulting steam. 
Sodium fluoride was added along with 
other chemicals such as sodium 
hydroxide, phosphate and chloride 
to a small steaming boiler in the 
laboratory and the effect on the re- 
sulting steam determined. The ac- 
companying table gives a summary 
of the data collected at that time. 

These results indicate that at 700 
psi, with 62 ppm NaF in the boiler 
water, the effect on the steam was 
not detectable. When the steam 
pressure was increased to 1600 psi, 
the fluoride has an appreciable effect 
on the steam. As the fluoride content 
of the boiler water increased, the 
steam specific conductance increased 
and the pH value decreased with an 
increase in the fluoride in the steam. 
This indicated that the fluoride was 
vaporizing apparently as_ hydro- 
fluoric acid. 

Shortly after these tests were 
conducted, the strong base anion 
resins capable of removing the 
soluble silica in the water without 
the need for fluoride became avail- 
able. 

Based on the material presented, 
the following conclusions may be 
reached: 

1. If fluoride is present in the 
feedwater it can concentrate in the 
boiler water. 

2. The soluble fluoride in the 
boiler water in boilers operating up 
to around 800 psi should not have 
any appreciable effect on the steam. 

3. Boilers operating at 1400 psi or 
higher should be checked to deter- 
mine the effect of any fluoride in the 
boiler water on the resulting steam. 


Research Professor, Chemical Engineer- 
ing, University of Illinois 
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Fig. 1. Section through a horizontal low-pressure type closed feedwater heater with a drain cooler 


Take a New Look at the 
Extraction Heater 


The author has drawn on his long experience with heat exchanger 
equipment to describe various ways in which commonly neglected 
losses can be reduced and heating cycle efficiencies increased 


By JOHN M. DRABELLE, M.E., E.E. 


‘LOSE OF World War I saw the 

A varicus industrial and utility 
power supply systems of this country 
faced with higher fuel costs and a 
tremendously increasing demand for 
power. As a result, certain changes of 
a historical character which will be 
recited briefly came into this devel- 
opment. 

There were necessarily many diver- 
gent views among the engineering 
profession as to the application of the 
regenerative cycle, the number of 
heaters, and the various bleed and 
pressure points at which steam should 
be extracted from the turbine. The 
turbine manufacturers were, of course, 
confronted with a situation where 
practically every turbine order meant 
a change of patterns in the shop to 
meet the various ideas on which pres- 
sure and from which stage this steam 
extraction should be taken for the 
various heaters; likewise the number 
of heaters employed in the cycle 
varied tremendously. 

This confusion resulted in delays 
and very expensive shop and design 
changes, so standardization of such 
values as the number of openings and 
the pressure points naturally fol- 
lowed. This brought about the stand- 
ardization of large steam turbines 
which was the joint work of the 
American Institute of Electrical En- 
gineers and the American Society of 
Mecnanical Engineers that led to the 
preferred turbine standards of today. 


78 


This standardization has benefited 
the entire industry by the elimination 
of many unusual and freak arrange- 
ments, a reduction in manufacturing 
time of turbines and has acted to 
prevent runaway prices due to the 
elimination of design and _ shop 
changes in machines. 

In line with the trend to eliminate 
every source of heat loss, however 
small, low head heat such as may be 
recovered from the generator losses 
should be given serious consideration 
in the cycle as this heat should go 
to the condensate and not to the 
river. 

The modern high temperature 
high pressure unit of today operates 
approximately 8,000 hours per year. 
The down time of these units for 
inspection, cleaning and insurance 
purposes is approximately two to 
three weeks per year. Hence, with the 
long hour operation and essentially 
base load operation, the recovery of 
low-head heat at the present cost 
per million Btu is of substantial 
dollar advantage in the operation of 
the station. 

These units with the exception of 
the 12,500-kw unit are all hydrogen- 
cooled and even the small units being 
air cooled are equipped with surface 
coolers in the generator, and water 
is required from some source to re- 
move this heat produced by the gen- 
erator losses. Hence, condensate may 
be used instead of house service 
water for this generator cooling and 
this accumulated heat may be passed 
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Fig. 2. Section through vertical high 
pressure type closed feedwater heater 
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to the cycle instead of being washed. 
Take for example a _ 16,500-kw. 
hydrogen-cooled machine, which has 
a recoverable loss per hour of approx- 
imately one million btu. at capabil- 
ity. When this is considered on an 
annual basis of 8,000 hours and say 
thirty to forty cents per million Btu., 
then this heat recovery has definite 
dollar possibilities. 

Due to the elevation of condensate 
temperatures in the summer time 
above the ninety-five degree limita- 
tion of generator coolers, a small heat 
exchanger of the water to water type 
may be used to depress the conden- 
sate temperature to whatever the 
coolers are designed for, namely, 
the ninety or the ninety-five degree 
standard. 

By admitting cold water from some 
source to this water to water heat ex- 
changer, then for a relatively few 
hours per year this temperature may 
be depressed to whatever the limi- 
tations of the generator coolers may 
be and at a very small cost as the 
number of hours of condensate de- 
pression are relatively few as com- 
pared to the total annual operating 
hours. This water may further be 
automatically controlled by some 
type of temperature operated valve. 

Dependent upon turbine size and 
classification the usual arrangement 
of feed water heaters consists of two 
or more heaters, the low heater being 
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located close to the condenser and 
operating usually at a pressure of 
approximately ten pounds absolute. 
The next higher heater is usually that 
of the open or deareating type and 
of the direct contact, zero terminal 
difference type where the elimination 
of oxygen and carbon dioxide from 
the boiler feed water can readily and 
easily take place. And then, again, 
dependent upon turbine size, pres- 
sure and other factors, two or more 
heaters of the higher temperature 
classification are installed. 

There have been in this country a 
limited number of applications of the 
direct contact type of heater with 
zero terminal difference from the 
condenser to the boiler feed water 
line. The usual arrangement, how- 
ever, is that with the exception of the 
deareating heater, these heaters are 
of the closed or tube type. 

Closed type heaters are available 
in two types, the horizontal and the 
vertical (see Figures 1, 2 and 3). The 
vertical is now coming into more and 
more use for several reasons and these 
are:—-they can be installed very 
close to the turbine keeping the run 
of piping between the extraction 
flange and the flange on the heater 
to the absolute minimum, thus saving 
a considerable amount of money and 
pressure drop. This arrangement has 
the further advantage that they can 
be handled by the station crane for 


EXTRACTION 
STEAM 


both installation and later for inspec- 
tion purposes of pulling the tube 
bundle from the heater shell. There 
is a further advantage with the verti- 
cal arrangement: all valves, both 
water and steam, are installed along- 
side the heater on the operating 
floor, thus eliminating many steps for 
the operating personnel of the station. 

For the purpose of this discussion, 
the numbering of extraction openings 
begins with #1 opening, this being 
the opening nearest to the turbine 
throttle and admission gear and 
numbered usually to numbers #4, #5, 
or #7 toward the condenser. The 
heaters are numbered in an ascending 
order beginning with either #1 at the 
point nearest to the condenser and 
numbered in ascending order to 
opening #1 of the turbine extraction 
flange adjacent to the steam admis- 
sion to the turbine. 

An examination of the Mollier dia- 
gram will, of course, show that the 
steam extracted at extraction point 
#1 has done comparatively little 
work, or, stated another way, might 
have a steam rate of say 40 lb per 
kilowatt hour and the steam ex- 
tracted at the lowest extraction 
flange, say #4 or #5, may havea steam 
rate of 10 lb or 15 lb per kilowatt 
hour, consequently the steam ex- 
tracted at the first extraction flange 
will show a very considerable amount 
of superheat continued on page, 118 
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Fig. 4. Use of pressure-operated valve to maintain an ade- 


Fig. 3. Shows use of pressure-actuated valve to change from 
quate level of condensed steam in the cooling zone of heater 


bottom drain to regular arrangement using condensed steam 


September, 1956 79 



























































, TTT 1200 
Y/)) ff 
€00 PSIA Uf { 
Hy +f / p++ J J 150 
/ 
300 PSIA yy v 1100 a. 
4 ~ 
‘ J 
e 
Oo 
z 
y —410$0 & 
105 PSIA Es 
90 Psi 2 
75 PSA / 5 
soPsay 7 7 y ? — 1000 & 
45 PSIA 
30 PSIA y 950 
15 PSIA 
oO PSsiA"* 750 
* ENTROPY 






(a) 







Can the Low 





90 


3 3 3 8 


AVAILABLE ENERGY — PER CENT 


a 
° 

















400 PSIG 
300 PSIG (96%) 


200 PSIG (90%) 


100 PSIG (60%) 


20 PSIG (59%) 


xf 10 PSIG (54%) 


“4 O PSIG (45%) 


26 INHG (11.4%) 


EES. IN HG 


RELATIVE AVAILABLE ENERGY 
400 PSIG O° FSH TO 26“Hg VACUUM 


Fig. 2. Part of Mollier diagram showing the large amount of energy available in 
low pressure steam. Note that steam possesses more potential work between the 
pressures of 10 psig and 2 in. Hg than between the pressures of 400 and 10 psig 


Pressure Turbine 


By JAY R. GINDER * 


Y DEFINITION, a low-pressure 
steam turbine is a unit designed 
to operate with inlet pressures of 20 
psig or less. Although practical limi- 
tations dictate that these machines 
exhaust to a vacuum, inlet pressure 
need not be limited to a positive 
value (above atmospheric). Fig. 1, 
for example, shows a turbine which 
takes inlet steam at 18!4 in. Hg 
vacuum and exhausts at 27 !4 in. Hg. 

This application is often over- 
looked through lack of appreciation 
of the tremendous energy available in 
steam throughout the low pressure 
region. The familiar Mollier diagram, 
reproduced in part in Fig. 2, displays 
the basic thermodynamics involved. 
Note that for equal pressure incre- 
ments, vertical distances between 
constant pressure lines rapidly in- 
crease as one descends the pressure 
scale. 

This same phenomenon is shown 
more directly in Fig. 2 which de- 
picts graphically relative available 
energy between various pressures. It 
is interesting to note that a pound of 
steam possesses more potential work 
between the pressures of 10 psig and 
2 in. Hg than it does between 400 and 
10 psig. 

Therefore, if each of these pressure 
differentials were to represent inlet 
and exhaust conditions on two differ- 
ent turbines, one could expect equal 
output from either machine for iden- 
tical steam flows. This, of course, 
assumes similar efficiencies for both 
applications, which is often the case. 


Application 


To eliminate confusion which 
sometimes exists concerning the 
terms “‘efficiency”’ and ‘‘steam rate”’ 
it may be well to define each at this 
point. The steam rate of a turbine is 
the indication of its steam consump- 
tion, expressed in lb per hp-hr or |b 
per kw hr. Efficiency on the other 
hand is simply a ratio of energy 
utilized to energy available. 

This differentiation is important 
if one is to properly evaluate per- 
formance of the low pressure ma- 
chine. Occasionally these applica- 
tions are unjustly discarded as being 
inefficient when actually, with proper 
evaluation of energy chargeable to 
the unit, machine efficiency may be 
quite favorable. 

The low pressure turbine has justi- 
fied itself in many and varied appli- 
cations, a few of which follow: 

Many large buildings or institu- 
tions have low pressure steam boilers 
primarily for heating during winter. 


*Steam Turbine Division, Worthington 
Corporation 
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Save You Money? 


Fig. 3. A 1760 hp 1-p turbine 8000 rpm. Inlet pressure 15 psi. Exhaust 26 in. Hg 


In such cases, investigation of a low 
pressure turbine for driving air con- 
ditioning compressors may uncover 
significant benefits. For moderate 
and low cost fuel areas, steam gener- 
ating charges for operating the unit 
will usually be less than comparable 
power costs for a different kind cof 
drive. Then too, the improved load 
factor brought about by year-round 
operation has a marked effect on fuel 
demand, labor, and capital invest- 
ment charges. This unit might also 
consume previously wasted or ineffi- 
ciently utilized low pressure steam 
from other non-condensing equip- 
ment. 

Industries sometimes find them- 
selves with numerous pumps and 
compressors in widely scattered loca- 
tions. In this situation, steam piping 
costs must of course be minimized. 
Such a condition therefore lends itself 
to utilization of small non-condensing 
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turbine drivers with exhaust steam 
being collected as throttle flow for a 
low pressure condensing unit, thereby 
permitting reclamation of conden- 
sate. 

The author was recently involved 
in an interesting corollary of such an 
arrangement wherein an oil refinery 
wished to utilize electric drivers on 
the majority of pumps with turbine 
driven standby equipment for the 
critical applications. This necessi- 
tated installation of a boiler strictly 
for emergency service. By use of a 
low pressure turbine for the largest 
piece of critical equipment, the size 
of the emergency boiler was reduced 
by almost 50 per cent under the size 
that would have been required had 
all standby turbines exhausted to 
atmosphere. 

At times station heat balance 
changes will be such that demand for 
exhaust steam from existing non- 


condensing equipment may be di- 
minished or eliminated entirely. Usu- 
ally, conversion of a back pressure 
machine for efficient condensing op- 
eration is not economically feasible. 

However, the addition of a low 
pressure turbine to the system could 
possibly be the answer. This could be 
accomplished either by double ex- 
tending the shaft of the driven ma- 
chine to receive the second driver or 
by installation of a second driven 
machine for connection to the low 
pressure turbine. In either case, the 
effect is that of the condensing ex- 
traction machine in two separate 
casings. 

A recent study of an institutional 
power station provides an interesting 
example of the above. The establish- 
ment had previously installed a non- 
condensing turbine generator to sup- 
ply exhaust steam for building heat- 
ing. Experience proved this arrange- 
ment less than satisfactory, however, 
since the unfavorable load factor 
boosted supplementary purchased 
power rates and resulted in inefficient 
utilization of invested capital. 

Calculations revealed that a low 
pressure unit could be installed to 
collect all.exhaust steam during the 
summer months and excess steam 
during the spring and fall. It is also 
significant that with installation of 
the low pressure unit capacity of the 
station will be exactly doubled. 


Construction 

Basic design features of the type 
machines under discussion are identi- 
cal to those of a conventional unit. 
As one would suspect, however, such 
a unit is characterized by an oversize 
high pressure section to permit han- 
dling of inlet steam with large spe- 
cific volumes. The standard and con- 
ventional single stage turbine will 
develop up to approximately 150 hp 
with 20 psig inlet steam and 26 in. 
Hg vacuum exhaust. For greater 
power requirements or for maximum 
efficiency one would probably select 
the multistage unit with its almost 
unlimited combination of inlet and 
exhaust openings. 

Construction of larger low pressure 
machines can often be simplified by 
converting the exhaust end of a con- 
ventional unit for use as an inlet 
section of the low pressure turbine. 


Cost 

The information given in the pre- 
ceeding paragraph indicates that 
when steam flows are within limita- 
tions of conventional turbines there 
will be no increase in cost for the low- 
pressure machine. For larger sizes, 
the enlarged steam end will usually 
increase cost of construction, but 
seldom in excess of 15-20 per cent. 
It is understood, of course, that the 
costs include those of condenser, 
auxiliaries and necessary piping. 

Other examples of performance 
and cost data, from specific existing 
installations, will be presented by the 
author in a future article. 





Fig. 1. Conception of a wave power station designed to utilize artificially-induced 
resonance, or “seiching’”, of normal wave motion to compress air in port —> 
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EDITOR'S NOTE 


Schemes for extracting new forms 
of energy from nature come forward 
with persistent regularity. Some may 
even achieve a brief flurry of publicity 
before sinking into oblivion, but 
almost all such schemes eventually 
come to nothing either because the 
method of converting the available 
low-grade energy into useful high- 
grade energy is completely impracti- 
cal or because it is too costly in terms 
of the energy readily available from 
established sources. 

In the following article, a method 
is proposed by which the wave energy 
of the oceans might be harnessed. 
That this proposal does not fall into 
the category of blue-sky day-dreaming 
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is made evident by the fact that it is 
now a subject of serious study by one 
of the most competent business re- 
search groups in the country. AIl- 
though there are many hurdles — 
known and unknown — yet to be 
overcome, none of these appear to 
be insurmountable. Experimental lab- 
oratory results are sufficiently encour- 
aging to warrant extension of the 
work. 

Readers who are interested in the 
complete thesis describing the or- 
iginal work at MIT that led to this 
study may obtain a copy by writing 
to the author: Edgar E. Jacobs, Wave 
Power Project, Arthur D. Little, Inc., 
30 Memorial Drive, Cambridge 42, Mass. 





MM 


Power From Ocean Waves 
—Another Energy Source? 


By EDGAR E. JACOBS* 


'TMHE LIMITLESS ENERGY of 
the ocean has long challenged 
man’s ingenuity; the pounding of the 
surf and regularity of tides have in- 
spired numerous schemes to utilize 
these forces. Gravity waves, the type 
caused by wind acting on the ocean 
surface, may be only a few feet high 
and yet develop as much as 50 kw of 
power per foot of wave front. Thus a 
thousand-foot wave-front could de- 
velop as much power as a small elec- 
tric-power plant (50,000 kw). 

To harness this energy, however, 
involves a number of technical and 
economic problems. The total energy 
of a deep-water gravity wave is di- 
vided equally between potential and 
kinetic energy; the potential energy 
results from the displacement of the 
wave surface above and below the 
mean ocean surface, the kinetic en- 
ergy localized near the surface 
is present in the rotation of water 
particles. Historical schemes to har- 
ness wave energy have been limited 
since they were able to use only either 
the potential energy or the kinetic 
energy of the wave, but not both. 

One early proposal for harnessing 
wave energy involved a number of 
paddle wheels to be rotated by incom- 
ing waves. In this case only the ki- 
netic energy was used, and since an 
individual paddle intercepted the 
wave in only one small area, the 


number of paddle wheels required 
was prohibitively large. In another 
approach, a series of floats was ar- 
ranged to rise and fall with variations 
in the height of the waves. Here only 
the potential energy of the wave was 
available and the required surface 
areas of the floats was necessarily too 
large. 

Although we are here concerned 
with wave power and not tidal power, 
some mention of tidal projects is 
worthwhile. There have been a num- 
ber of proposals for driving genera- 
tors by impounding water at high 
tide and letting it run out at low 
tide. Unfortunately there are only 
seven known locations in the world 
where the tidal range is at least 25 ft, 
the minimum required to develop 
adequate power. Large enclosures are 
required to impound the water during 
the six-hour cycle between high and 
low tides. 


The Resonant Port 

A number of investigators have 
studied the phenomenon of periodic 
fluctuation or “seiching”’’ — of the 
water level of harbors and basins. 
However, this work was directed to- 
ward the elimination, or at the least, 
toward the decrease of such unde- 
sirable effects on harbor facilities and 
ships at anchor. 

Seiching occurs when the frequency 
of the incoming waves coincides with 
a natural vibratory frequency of the 
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water in the harbor, so that the har- 
bor water resonates. It is often over- 
looked that a liquid system can 
oscillate in a manner similar to a 
tuning fork or a crystal goblet. In a 
harbor, the entire body of water par- 
takes of the motion, so that the har- 
bor water will rise and fall in a man- 
ner depending on the shape of the 
boundaries. San Francisco Bay has, 
on occasion, oscillated as much as 6 
in. due to long-period waves from 
undersea disturbances in the Pacific 
Ocean. Table Bay, South Africa, 
often fluctuates several feet with a 
defined frequency. Los Angeles har- 
bor disturbances have broken haw- 
sers and pulled up anchors while 
ships were docked or at anchor within 
the safety of the harbor. To the 
observer, the surface of the water 
appears smooth, yet ships are ob- 
served to rise and fall several feet for 
no apparent reason. 

The author has proposed to use this 
type of resonance in a circular, water 
filled port, or in a small artificial har- 
bor, as a method of generating power 
from ocean waves. This approach 
would use a converging channel to 
collect wave energy, and then trans- 
fer this energy by causing the incom- 
ing waves to set up resonance within 
the water-filled port. The periodically 
rising and falling waves in the port 


* Wave Power Project, Arthur D. Little, 
Inc., Cambridge, Mass. 
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Fig. 3. Reproduction of photograph of standing wave system in a rectangular 
channel shows particle motion in wave cycles (photo by Wallet and Reullan, 1950) 
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behave as a “liquid piston”’, simul- 
taneously compressing and expand- 
ing air. The air itself is the “ working 
fluid” and would drive an air-turbine 
to generate power. 

Figure 1 is a conceptual drawing of 
a full-scale generating station pow- 
ered by ocean waves. The “horn- 
shaped”’ channel is 1500 ft long and 
intercepts a 1000 ft wave front. The 
port, itself, is a circular concrete 
cylinder 240 ft in diameter, capped 
by a dome. At the center, the port is 
150 ft in height. 


Behavior of Port 

The behavior of the resonant port 
is best described by following the 
progress of a wave through the sys- 
tem. The design wave is 4 ft high 
(trough to crest), 180 ft in length, and 
has a period of six seconds. The wave 
itself originated out in the ocean, 
being generated by storm winds at 
any one of a number of widely scat- 
tered locations. To an observer, it is 
scarcely visible, appearing as little 
more than a gentle swell on the ocean 
surface, yet waves of this type can 
“travel” a distance equivalent to the 
earth’s diameter before losing one- 
half their energy. 

This traveling wave “couples” 
with the channel entrance and a 
standing-wave (clapotis) forms which 
is twice the height of the original 
wave. As we view the standing wave 
system from successive stations along 
the channel itself, the individual 
waves become progressively higher 
because of both the convergence and 
decreasing depth of the channel. As 
may be seen from Figure 1, the chan- 
nel slope differs from the natural 
beach slope. The channel depth is suf- 
ficient to prevent “breaking”’ of the 
standing wave and thereby avoid the 
rather substantial energy loss which 
would otherwise occur. 

At the port entrance the wave front 

originally 1000 ft wide — has nar- 
rowed to 40 ft in width and is now 
52 ft high (trough to crest). Figure 1 
shows the change in appearance of 
the wave as it “traverses’”’ the chan- 
nel. 


Wave System Transformed 


The details of the port entrance 
and the port itself are shown in Fig. 2. 
An overhead gate is located at the 
entrance. This gate is lowered suffi- 
ciently below the still-water-level to 
seal off the port and prevent any 
leakage of air to or from the port 
itself. 

Within the port itself, the stand- 
ing-wave system is transformed in a 
striking fashion. To persons not ac- 
quainted with this behavior, the 
water surface appears to defy the 
rules of fluids. The water alternately 
rises to form a great deme, and then 
drops to form a saucer-shaped sur- 
face (Fig. 3). During this six-second 
cycle the water surface at the center 
of the dome varies 120 ft in height. 

To achieve a “‘liquid-piston”’ effect 
and thereby compress and expand 
air, the working-fluid in this case, the 
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port must be modified. Figure 2 illus- 
trates the necessary modification. A 
thin-walled cylinder extends down- 
ward from the top of the port-dome 
to a point slightly below the still- 
water-level of the port. This cylinder, 
then, divides the air-space above the 
water surface into two parts — the 
inner air-chamber being a cylindrical 
volume and the outer air-chamber 
being an annular volume. 

The partition, itself, is 160 ft in 
diameter. Its dimensions are deter- 
mined by a zero-displacement circle. 
This circle is the tracing of that part 
of the water surface which remains 
stationary throughout the operating 
cycle of the port. During one-half the 
cycle, the water surface inside this 
circle will rise to form the “dome”’, 
while the water surface of the outer 
annular ring will be similarly de- 
pressed in a continuation of the dome- 
shaped surface. During the second- 
half of the cycle, the situation is re- 
versed, with the inner water surface 
forming a saucer and the outer 
annular-surface rising upward in a 
continuation of the saucer. Again the 
circular tracing remains stationary. 


Energy Transfer 

The port system has, so far, served 
only as an energy-conversion device. 
The low-grade potential and kinetic 
energy content of ocean waves has 
been converted to high-grade poten- 
tial energy. This is analogous to the 
function of a regional watershed and 
river system. The function of such a 
system is simply to collect low-grade 
energy (rain and melting snow) and 
provide a source of high-grade energy 
concentrated in the main river sys- 
tem. 

To transfer the energy from the 
circular port, the rising and falling of 
the water within the port is used to 
compress and expand air. During the 
first half cycle, the elevated water 
surface will exert a positive pressure, 
plus P, on the air in the inner cham- 
ber. At the same time, the water sur- 


face in the outer annular chamber is 
depressed, exerting a negative pres- 
sure, minus P, on the air in the outer 
chamber. If we connect the two 
chambers by means of a pipe, across 
the outside of the concrete dome, air 
will flow between the two chambers 
due to a pressure difference of 2P 
between the chambers. (The direction 
of air-flow will, of course, be reversed 
every half-cycle.) An _ air-turbine 
may be interconnected with the pip- 
ing system and thereby extract en- 
ergy from the port. In practice, two 
sets of pipes and appropriate valving 
will be used to maintain a unidirec- 
tional flow of air through the turbine. 
A surge tank is used to smooth out 
pressure fluctuations during the op- 
erating cycle. Figure 1 shows piping 
connections to the surge tank, behind 
the port. The air-turbines and asso- 
ciated generators and electrical equip- 
ment complete the wave-powered 
generating station. 


Economics of Project 

Present status of this project does 
not warrant more than a brief eco- 
nomic analysis. The initial cost of the 
50,000-kw prototype is estimated to 
be $11,000,000, resulting in a capital 
cost of $215 per kw. (A theoretical 
efficiency of 100 per cent is assumed 
for this case.) Following is a com- 
parison of initial cost per kilowatt of 
the prototype with a recent hydro- 
electric plant of the Idaho Power Co.: 


W ave-powered prototype 
(100 per cent efficiency) 
idaho Power Co. (Strike Dam) 
Wave-powered prototype 

(50 per cent efficiency) 


$215.00 
$225.00 


$430.00 


There are three different efficien- 
cies associated with the wave-pow- 
ered prototype. The efficiency of en- 
ergy conversion associated with the 
circular-port itself; the efficiency as- 
sociated with the percentage of time 
waves of various heights and direc- 
tions are acting on the prototype; and 
the mechanical efficiency of the tur- 


bine generator that uses the power. 

The above comparison, undoubt- 
edly neglects significant energy losses; 
the intent here, however, is simply to 
show “order-of-magnitude”’ costs as 
compared to actual hydroelectric 
costs. The important point is that 
initial costs of the wave-powered pro- 
totype fall within the range of con- 
ventional power projects. 


Outlook for Future 


The use of resonance, as an energy 
conversion device, is one of the most 
promising approaches for obtaining 
power from ocean waves. Whether it 
will become economicaliy successful 
must await further research. Activity 
in this field is presently overshadowed 
by nuclear power developments and 
the problems yet to be solved in ob- 
taining power from ocean waves are 
formidable. However, the prospect of 
successfully using this available en- 
ergy is sufficiently challenging to war- 
rant serious attention by the electric 
power industry. 

Looking beyond the present ADL 
studies, the knowledge required to de- 
velop this concept fully is somewhat 
overwhelming. A meteorological anal- 
ysis of available wind energy over ex- 
tended periods of time is required. 
Secondly, a thorough study of wind- 
wave propagation and analysis of the 
frequency content of wave groups 
presents an oceanographic problem. 
Thirdly, behavior of the channel port 
system itself is a major problem in 
hydrodynamics. It seems to be typ- 
ical that today’s technological prob- 
lems overlap several scientific disci- 
plines and therefore require contribu- 
tions from a number of people in dif- 
ferent fields to bring about a solution. 

It is hoped that this discussion may 
encourage comments by people work- 
ing in this or related fields. Such 
guidance would prove invaluable in 
determining the direction of future 
wave-power studies, as well as in 
focussing attention on an energy 
source which has been long neglected. 





Ten Technical Groups Unite to Form New Joint 
Committee for Standardizing Water Tests 


IN JANUARY, 1956, at Biloxi, 
Miss., the new Joint Committee on 
Uniformity of Methods of Water 
Examination (JCUMWE pro- 
nounced, ja-kum’-wee) was formed to 
promote and establish uniformity of 
water testing methods and to provide 
a medium for exchanging information 
among members. The organizations 
responsible for this move are those 
most influential in preparing, adopt- 
ing, and publishing water examina- 
tion methods in general use for 
natural water, potable water, indus- 
trial water, industrial waste water, 
and sewage. The ten technical groups 
which are sponsoring the Committee 
include the following: 


Committee on Disposal of Refinery Wastes of the 
American Petroleum Institute 

American Public Health Association 

American Society of Mechanical Engineers 

American Society for Testing Materials 

Association of Official Agricultural Chemists 

Federation of Sewage and Industrial 
Associations 

Manufacturing Chemists Association 

Technical Association of the Pulp and Paper 
Industry 

United States Public Health Association (R. A. 
Taft Sanitary Engineering Center) 

The Geological Survey (U. S. Dept. of the Interior) 


Waste 


The recommendations of the Com- 
mittee will be advisory only and will 
not supplant or impede the work and 
publication policies of the partici- 
pating members. 


Purpose of the Committee, in ad- 
dition to standardizing testing meth- 
ods, includes reviewing methods with 
respect to objectives, sampling, ap- 
paratus and reagents, procedure, re- 
porting of results, and applications. 
This should be the answer to prob- 
lems that have plagued laboratory 
men for years, and be the instrument 
whereby a test by one “standard 
method” will give the same answer 
as an equivalent test by any other 
“standard method.” Such action by 
industry is always gratifying. 

Applications for committee mem- 
bership by any non-profit organi- 
zation interested in helping to unify 
water test methods may be mailed 
to the Secretary, JCUMWE, % Re- 
finery Technology Laboratory, Gulf 
Oil Corp., P. O. Box 7409, Phila- 
delphia 1, Pa. 
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Fig. 1. Above: Cross section of connector shows how aluminum 
cup and copper cup with closed ends are butt-welded to- 
gether and hermetically sealed in rubber ball and cement 


Fig. 2. Representative group of new conductors which are de- 
signed particularly for use in highly corrosive atmospheres 


Al-Cu Connector Resists Corrosion 


WITH MORE and more aluminum 
being used by the electrical industry, 
the problem of joining aluminum and 
copper has been receiving increasing 
attention in recent years. 

This research is beginning to pay 
off in new and more reliable methods 
of jointing aluminum and copper, 
and one such connector which has 
been recently announced is described 
here. It has been subjected to severe 
field and laboratory tests since 1953 
and has proved very satisfactory. 

The connector consists of two cups, 
one aluminum and one copper, butt- 
welded back to back, as shown in 
Fig. 1, with the joint protected by 
thermosetting insulating material. A 
ball shape was chosen for the protec- 
tive material because it sheds liquids 
and dirt easily and is less subject to 
mechanical damage. 

Flash or pressure butt-welding, 
used to join the aluminum and 
copper cups, produces a very strong 
bond. Tensile tests on the connectors 
show that the bond strength is ac- 


330-kv Tie Will Join 
Two Large Systems 


AT NEW CARLISLE, Ind., the sys- 
tems of American Gas and Elec- 
tric and Commonwealth Edison are 
closely interconnected. In order to 
increase facilities for interchange of 
power between the two systems in 
case of breakdown or abnormal de- 
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tually greater than the ultimate 
tensile strength of the aluminum, 
and this method of welding adds 
practically no electrical resistance to 
the joined sections. 

In addition to laboratory tests, 
cyclic loading and weathering tests 
have been carried out at highly 
corrosive Atlantic and Pacific coastal 
points where severe wind and salt 
spray conditions prevail; in Cali- 
fornia and Utah desert areas where 
they were subject to severe salt and 
alkali-laden atmospheres with very 
little rainfall; and in heavy industrial 
areas such as Chicago, Pittsburgh, 
and St. Louis. In all cases the joints 
were found to be unaffected by the 
corrosive atmosphere. 

In laboratory tests the connectors 
were subjected to accelerated salt 
corrosion and severe overload tests. 
For example, connectors rated at 
135 amp full load current were com- 
pletely stable following cycles of 
500 amp a-c applied for twenty 
seconds in each cycle. Internal re- 


mand on either system, a new extra- 
high-voltage transmission line will 
shortly be constructed as a tie be- 
tween the two systems. 

The line, which will be 90 miles 
long, will operate at 330 kv and 
initially will be able to transmit 300,- 
000 kw. Ultimately it will transmit 
up to approximately 1,000,000 kw. 
Capacity of existing interconnections 
for the transmission of emergency 
power is only about 50,000 kw. 


sistance as measured at points %4 in. 
to either side of the weld averaged 
22 microhms initially and remained 
unchanged throughout ten high- 
current cycles. 

Both conventional and impact- 
type tests on the welds showed that 
failure occurred in the parent metal 
rather than in the weld. Connectors 
with conductors permanently com- 
pressed in the barrels also were sub- 
jected to tensile tests. The conductors 
always failed before the connector 
showed any deformation. 

Though satisfactory for general 
use the connectors have been de- 
signed particularly for use in marine 
and other highly corrosive atmos- 
pheres where other connectors failed. 





lf you want more information 
about this new connector write 
CONNECTOR on one of the pre- 
paid post cards elsewhere in this 
issue and mail it to us. 





The line will consist of six con- 
ductors, each 134 in diam. Approxi- 
mately 500 steel towers, most of them 
145 ft high, will carry the conductors 
and the project will cost approxi- 
mately $25,000,000. 

The two systems to be intercon- 
nected rank among the nation’s larg- 
est. AG & E has a generating capa- 
bility of 4,000,000 kw and Common- 
— Edison has about 3,900,000 

w. 
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Copper shortages and rising 
prices have encouraged the elec- 
trical industry to search for sub- 
stitutes. Aluminum, provided pro- 
per jointing methods are employ- 
ed, is proving very satisfactory 


Aluminum Makes Good Substitute for 


Fig. 1. Typical flash welder as used to 
make transition sections shown in Fig. 2 


By D. M. CALABRESE * 
and 
Cc. L. CARSON 7; 


EPEATED SHORTAGES of 
copper have encouraged the use 
of aluminum wherever possible. Fur- 
thermore, copper prices have more 
than tripled since 1946 while in the 
same period aluminum prices have 
increased only 63 per cent. The price 
of copper ingot when based on equal 
conductivity is about three times 
that of aluminum ingot. The electri- 
cal industry is expected to double in 
size in the next ten years and double 
again in ten more. This expansion will 
undoubtedly require the use of in- 
creasing amounts of aluminum in 
place of copper. 

One of the chief deterrents to wider 
use of aluminum as an electrical con- 
ductor has been the difficulty encoun- 
tered in making satisfactory electrical 
connections. Aluminum can be easily 
joined for electrical purposes by inert- 
gas metal-arc welding. Copper, of 
course, can be readily soldered. 

One successful means of effecting 
an electrically satisfactory connec- 
tion between copper and aluminum is 
flash welding transition sections. 
Flash-welded transition sections of 
copper and aluminum make possible 
the use of aluminum and copper in 
any desired combination. A typical 
flash welder similar to those used in 
making the transition sections is 
shown in Fig. 1. Welding an alumi- 
num conductor to the aluminum end 
of the transition section and soldering 
a copper conductor to the copper end 
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of the section produces a satisfactory 
low resistance joint, as shown in 
Fig. 2. This type of connection has 
been used in the design of several 
large d-c machines in which alumi- 
num was successfully substituted for 
copper in the main field coils. 

Joining Problems: If the shunt 
field circuit of a d-c motor opens dur- 
ing operation, the motor tries to “run 
away” and approaches infinite speeds 
due to the loss of flux. As a result, the 
rotor windings and commutator bars 
could fly out of the motor causing ex- 
tensive damage. Because of this, im- 
proper electrical joints in the shunt 
field circuit absolutely cannot be 
tolerated. Soldering the aluminum 
windings directly to the copper cir- 
cuit is not sufficiently reliable over a 
period of time. 

The problem of joining in the 
shunt field wiring was solved by the 
use of an electrical connection that is 
as strong as the aluminum wire. In 
making the connections, inert-gas 
metal-are welded joints, flash-welded 
aluminum-copper transition joints 
and soldered copper joints are used. 
One such joint is shown in Fig. 3. 

By welding the aluminum end of 
the transition joint to the end of the 
field coil before it is assembled into 
the frame of the machine, the process 
of wiring on final assembly is no 
different than when the field coils are 
wound with copper wire. No special 
tools or techniques are required in 
the final wiring. Figure 4 shows a 
typical field pole with aluminum coils 


Aluminum and copper wire compared 





— 


ALUMINUM 
RECTAN- 
GULAR 


COPPER 
RECTAN- 


TYPE OF WIRE GULAR 





5500 
129 x .164 
393 
10,500 


Ampere Turns 5500 
.109 x .129 


432 


Wire Size (inches) 


Turns 


Length of Wire 11,000 


(feet) 
113 1)8 


1665 


IR Drop (volts) 
1?R Loss (watts) 


Sq. Inches Rad. 3.7 3.7 
Surface per Watt 
Loss 


1440 


Bare Weight 


Field Current 
(amperes) 











wound on the pole before it is assem- 
bled in the frame. 

Should it become necessary to 
change the shunt field coil circuitry 
in the field, the joint is simply broken 
on the copper side of the transition 
joint or somewhere in the copper 
cable wiring by melting the solder. 
Then joining can be done again sim- 
ply by soldering. 

The production of the aluminum- 
copper transition joint involves a 
unique process. In flash welding cop- 
per to aluminum, heat for melting the 
end surfaces is obtained from a suc- 
cession of ares. The rate of approach 
is accelerated during the flashing 
period and at current cutoff, a sudden 
increase in travel speed and force 
gives a high forging pressure. This 
sudden impact ejects slag, oxides, and 
molten metal and the mass of the 
clamps rapidly cool the joint. 

The self-cleaning nature of the 
flash welding process permits only a 
very small amount of alloy layer to 
remain in the joint between alumi- 
num and copper. Embrittlement of 
such a joint will arise only as a conse- 
quence of unusual heating conditions 
subsequent to welding. The charac- 
teristics of the alloy layer barely be- 
gin to affect the over-all behavior 
of the transition joint only when the 
layer grows by mutual diffusion of 
the joined metals to a thickness of 
0.00004 in. 

In impact tests, the joint becomes 
completely brittle when the layer 
reaches a thickness of 0.00009 in. In 
terms of ageing time, four days at 
215 C are sufficient to cause a slight 
decrease in impact strength and 28 
days to cause serious loss of impact 
strength. In tension, the joint will re- 
main sound even after the 0.00009 in. 
thickness of the alloy layer has been 
exceeded. The effects of temperature 
and time on embrittlement of alum- 
inum to copper transition joints are 
shown graphically in Fig. 5. 

Because of the possibility of em- 
brittlement of the aluminum-copper 
transition joint at high temperatures, 
care must be exercised in keeping 
the joint from becoming too hot 
while joining the aluminum conduc- 
tor to the aluminum end of the transi- 
tion section with the inert-gas metal- 
arc weld. Application of wet asbestos 
during welding conducts enough heat 

*T & G Engineering, Standard Ma- 
chine Section. 

t Materials Engineering, Westing- 
house Electric Corporation, East Pitts- 
burgh, Pa 
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Copper in Large D-C Machines 


from the joint so that impact strength 
is not affected. 

Design Considerations: With the 
necessity for substituting aluminum 
for copper becoming greater, West- 
inghouse engineers searched for space 
in the d-c machines. Aluminum has 
approximately 61 per cent of the con- 
ductivity of copper, which means 
that a larger volume of conductor per 
machine would be needed with the 
substitution. Coupled to this problem 
is the increasing demand for smaller 
machines. It appeared that the size 
of the d-c machine would be seriously 
affected. 

As a practical example of the sub- 
stitution of aluminum for copper in 
large d-c machines, consider the two 








Fig. 2. Typical flash-welded aluminum-copper transition joint welded to an in- 
sulated aluminum conductor. Copper joint is soldered by standard shop methods 


shunt field coils described in Table I. 
Both shunt field coils are designed to 
produce the same magnetomotive 
force, i.e., ampere turns per pole. One 
coil is wound with rectangular copper 
wire and the other with rectangular 
aluminum wire but both are insu- 
lated in the same way. 

If the two coils are to have equal 
voltage drops, the cross sectional area 
of the aluminum conductor must be 
1.64 times as large as that of the 
copper conductor. This arises from 
the fact that the voltage drops of the 
coils are inversely proportional to 
their conductivities and cross sec- 
tional areas when their mean lengths 
of turn are equal. This is approxi- 
mately true for the coils in Table I. 

Assuming the heat dissipating ca- 
pacity of the two coils to be the same, 
their insulated radiating surfaces for 
a given heat loss should be the same, 
i.e., the square inches of radiating 
surfaces per watt loss is equal for the 
two coils. Since the radiating surface 
varies with the wire size and number 
of turns and the heat loss varies in- 
versely with the number of turns, the 
coil wound with copper will have 1.13 
times as many turns as the coil wound 
with aluminum whereas its current 
will be 0.9 times as great. 

It would seem then that using 
aluminum wire in shunt field coils of 
d-c machines should increase the size 
of the machine. This is not neces- 
sarily true if the armature conductors 


Fig. 3. Stator of large machine with 
aluminum wound field coils. Encircled 
joint is a flash-welded aluminum copper 
transition joint same as shown in Fig. 2 
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Fig. 4. Main pole of a d-c machine with aluminum shunt and series field coils 


are copper. In selecting a size of ma- 
chine for a specific output and appli- 
cation, the capacity of the armature 
is of prime importance. Fortunately 
the space allowance for field coils is 
more liberal than for armature con- 
ductors. In some 15 to 20 per cent 
of the large d-c machines built, this 
space allowance is liberal enough to 


permit aluminum wire to be sub- 
stituted for copper wire in the main 
field coils without changing the size 
of the machine. 

The figures in Table 5 show an 
increase in heat loss when using 
aluminum. Even though the heat dis- 
sipating capacities and therefore the 
temperature rises of the two coils are 


equal, the increased heat loss is pos- 
sible due to the greater radiating 
surface. With the use of separate ex- 
citation, this should require a corre- 
sponding increase in exciter capacity. 
However, by taking advantage of all 
the variables involved in the design 
of field coils, more turns could be 
used. This would decrease the current 
and heat loss and hold the exciter 
capacity to a minimum. 

With space now being the chief 
limiting factor in the substitution of 
aluminum conductor for copper con- 
ductor in large d-c machines, the next 
step is to make substitution where 
space is not at a premium. The com- 
pensating and commutating coil end 
connections and the brushholder 
cross-connections are located in the 
front and rear of the pole construc- 
tion with very little restriction in 
space in the axial direction. 

These conductors, which are formed 
to the proper shape before being as- 
sembled in the machine, are now 
made of copper strap. Aluminum can 
be used here in place of copper. With 
the introduction of the higher strength 
aluminum, the problem of cold flow 
is practically negligible so that ordi- 
nary bolted connections may be 
readily used. 

Conclusion: Use of aluminum as a 
substitute for copper in motors 
should become more widely accepted 
now that joints can be an integral 
part of the conductor instead of just 
a link between component parts. 
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Fig. 5. Shows the length of time transition joints must be held at constant temperature before becoming brittle in impact 
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Fig. 1. Measuring hydrazine concentration with colorimeter 


Fig. 2. The Narragansett Electric Co.'s South Street Station 


South Street Reports on Hydrazine 


-_ THE SOUTH STREET ‘Sta- 
‘AX. tion of Narragansett Electric 
Company, Providence, Rhode Island, 
hydrazine has been used from the 
start in the two new Babcock & 
Wilcox boilers. Each of these boilers 
is capable of producing 500,000 Ibs 
of steam per hour at a pressure of 
2,200 psig. 

On November 18, 1953, one of 
these new boilers was filled with con- 
densate prior to the running of a 
hydrostatic test. Sufficient disodium 
phosphate, caustic soda, and hydra- 
zine solution was pumped into the 
boiler water to maintain the follow- 
ing conditions: pH 10.16, phosphate 
residual as PO, 33 ppm., and hydra- 
zine residual as N.H, 3.5 ppm. The 
same treatment was used in the 
other boiler. 


Control of Hydrazine Feed 

In the beginning, no satisfactory 
method was available whereby trace 
quantities of hydrazine in the feed- 
water could be determined. It was 
found, however, that the amount of 
hydrazine to be added to the feed- 
water could be controlled by keeping 
the conductivity normal in the con- 
densate. Then in July, 1954, a method 
for determining small quantities of 
hydrazine became available and was 
put to use. By this new method it 
was found that 0.2 ppm. hydrazine 
was being added continuously to the 
feedwater. 

Shortly after one of the new boilers 
went on line June 10, 1954, dissolved 
oxygen in the feedwater was found 
to be 0.17 ppm. By June 25 the dis- 
solved oxygen was down to 0.02 
ppm. and it remained at around 
0.017 ppm from June 25 to Decem- 
ber 10, 1954 with an excess of 0.2 
ppm hydrazine present in the feed- 
water going to the boilers. The 
amount of hydrazine used is 0.0415 
lb of 54.4 per cent N.H, solution per 
million lb steam. 

The outstanding advantage of 
hydrazine in this boiler installation 
is considered to be freedom from 
solids in the water; these must be 
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avoided because of the spray-type 
attemperators. Also the acidic de- 
composition products of sodium sul- 
phite cannot be tolerated in this 
installation. 

Continuous addition of hydrazine 


solution to the feedwater is now 
standard practice in these boilers, 
and the test engineer states he would 
recommend the use of hydrazine in 
other power plant boilers operating 
under similar conditions. 


Photographs courtesy Olin Mathieson Chemical Corporation 


; 
; 


Fig. 3. Adding hydrazine solution to a known volume of water in feedwater line 
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Packless Stuffing Boxes 


. Pro and Con 


Packing tends to be weakest part of high speed BF pumps, so trend 
is to build pumps that need no packing. Here, in third article of BF 
pump series, are details of stuffing boxes that use no packing 


By IGOR J. KARASSIK* 


WE HAVE SHOWN that in some 

cases boiler feed pumps can be 
successfully packed against very 
high pressures and temperatures. We 
have also described various means 
available to reduce the severity of 
service on the stufting boxes by incor- 
porating ahead of them either single 
or double pressure reducing break- 
downs. In spite of these improve- 
ments, steam power plant operators 
have never ceased to urge pump de- 
signers to provide a still better solu- 
tion to the stuffing box problem 
nor have the pump designers ceased 
to search for it. 

The major argument in favor of the 
elimination of stuffing box packing 
and using some other method of deal- 
ing with leakage from inside the 
pump to the outside is that repacking 
takes the pump temporarily out of 
service. The design of the pump 
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internal parts and the metallurgy 
used for these parts have now pro- 
gressed to the point that a high pres- 
sure boiler feed pump can run from 
60,000 to 120,000 hours between 
complete overhauls. Impressive as 
such records are, the fact that a 
pump has to be shut down every 6 
to 18 months for the purpose of 
repacking it detracts considerably 
from this achievement in availability. 
In other words, the search has been 
concentrated for some solution of the 
stuffing box problem which would 
give this part of the pump a life 
equal to the life of all internal pump 
parts. Two widely diverging solutions 
have been put forward recently: the 
use of mechanical seals and the so- 
called ‘‘packless’’ stuffing box. 


Mechanical Seals: A great deal of 
interest has been directed to the pos- 
sibility of applying mechanical seals 
to boiler feed service. As a matter of 
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Fig. 1. Section through a packless stuffing box for modern high pressure BF pump 
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fact, a few isolated cases exist where 
such seals have been installed. How- 
ever, results to date are still incon- 
clusive because of the need of long 
time operation before acceptance can 
be given. And even if operating rec- 
ords of several thousands of hours 
have been logged in several cases, the 
potential danger of sudden and un- 
expected failure must be explored, 
for if such a danger exists, the me- 
chanical seal cannot be seriously con- 
sidered for this service. 

The auther’s distrust of the me- 
chanical seal for boiler feed service 
is based on two separate factors. The 
first is that, regardless of its design, 
any mechanical seal is based on close 
rubbing contact between two faces 
in a radial plane. This rubbing con- 
tact would result in wear and rapid 
failure unless lubrication is provided 
in the form of a liquid film. But 
water at the temperatures handled 
by boiler feed pumps does not have 
sufficient lubricating qualities and 
the film is subject to breaking down 
either in local spots or completely. 
Thus the danger of rapid wear of the 
rubbing faces makes us extremely 
suspicious of the ability of such a 
seal to stand up for long periods of 
time. We shall come back later to this 
problem of proper seal lubrication. 

In addition to this, the operation 
of a mechanical seal is based on the 
assumption that the rotating and 
stationary faces will remain exactly 
parallel to each other; that is, that no 
appreciable angularity will exist be- 
tween the two. However, since the 
stuffing boxes are located very close 
to the pump bearings, the deflection 
at that location is very low while the 
angularity of the shaft is almost at 
its maximum. 


Holding seal leakage temperature 
down: It is obvious that mechanical 
seals can be successful in boiler feed 
pump application only if the seal 
leakage, slight though it be, can be 
held to a temperature below flashing 
so that the leakage is water rather 
than steam. This can be accom- 
plished either by injecting cold con- 
densate at the seal or by providing 
some external means of cooling the 
water surrounding the seal and con- 
tained in the stuffing box. 

To accomplish the latter, it be- 
comes necessary to incorporate a 
small pumping element mounted on 
the pump shaft next to the seal 
which will circulate the water con- 
tained in the stuffing box through 
an external heat exchanger. However, 
this pumping element will circulate 
the seal cooling water only if the 
pump is running, and circulation will 
stop once the pump is brought to 
rest. A slight amount of circulation 
may be obtained through the heat 
exchanger by means of a thermal 
syphon. This, however, may not be 
quite adequate for the desired pur- 


* Assistant to Vice-President and Con- 
sulting Engineer, Harrison Division, 
Worthing Corporation. 
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Fig. 2. Schematic diagram of closed feedwater cycle showing distribution for injection supply to packless stuffing boxes 


pose. As a result, to provide cooling 
to the mechanical seals of a pump 
on standby service and warmed up 
to full temperature it is necessary to 
provide either a cooling water jacket 
around the seal chamber or cold con- 
densate inj ction. We shall see pres- 
ently that if the principle of conden- 
sate injection is once accepted, the 
necessity for the mechanical seal it- 
self may be eliminated. 

We should not fail to mention an- 
other very important problem which 
arises in connection with the appli- 
cation of mechanical seals, and that 
is that their operation may be seri- 
ously handicapped by the presence 
of foreign material such as iron oxides 
or mill scale in the feedwater. Gener- 
ally, mechanical seal manufacturers 
state that particles over 2 microns 
in diameter cannot be tolerated. 

It is true that when the seal is 
new, there should be no appreciable 
flow from the pump interior into the 
seal chamber. Hence, once the water 
within the chamber is purified, no 
additional impurities would enter 
therein. Purification can be accom- 
plished by the use of an alnico magnet 
located in the cooling circuit at some 
point where it could collect iron oxide 
and other magnetic impurities. How- 
ever, as the seal starts to leak, the 
introduction of impurities into the 
seal chamber will increase, accelerat- 
ing wear, and failure would be rapid. 
In other words, one of the basic ob- 
jections to the use of mechanical seals 
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in high pressure boiler feed pumps 
has not yet been overcome. 


The Packless Stuffing Box: The 
most promising solution at this mo- 
ment is the so-called “‘packless stuff- 
ing box” in which a labyrinth break- 
down bushing is substituted for the 
conventional packing. Cold conden- 
sate, available at a pressure in excess 
of the boiler feed pump suction pres- 
sure is introduced centrally in this 
breakdown bushing. A small portion 
of the injection water flows inwardly 
into the pump proper. The remainder 
flows out into a collecting chamber, 
from which it is piped back to the 
condenser. 

Fig. 1 shows part of a high pres- 
sure double casing boiler feed pump 
fitted with ‘‘packless’”’ stuffing boxes. 
We should mention at this point that 
the advent of high speed pumps, 
operating at speeds from 6000 to 
9000 rpm has been one of the major 
factors in advancing the cause of the 
“‘packless”’ stuffing box, as packing 
absolutely cannot be made to per- 
form satisfactorily in the range of 
rubbing speeds encountered and we 
lack entirely the necessary experi- 
ence with mechanical seals operating 
at such speeds. 

We have stated that cold conden- 
sate (at temperatures from 80 to 
100 F) is available at pressures in 
excess of the boiler feed pump suction 
pressure. This is true of closed cycles 
(See Fig. 2) as well as of open cycles, 


where the condensate pump dis- 
charges into a deaerating heater 
ffom which the pump takes its suc- 
tion. In both cases, the water for the 
injection would be taken immedi- 
ately from the condensate pump dis- 
charge, before it has gone through 
any of the closed heaters. 

In the closed cycle, all deaeration 
takes place in the condenser and 
therefore the injection water is fully 
deaerated. While this is not quite 
true in the case of the open cycle, we 
should remember that an appreciable 
amount of deaeration takes place in 
the condenser even though a de- 
aerating heater is provided in the feed 
cycle. In addition, the amount of 
injection water which enters the 
pump is very small and no appreci- 
able contamination will occur. 

The amount of the injection water 
will depend upon the diameter of the 
running joint between the shaft 
sleeve and the pressure breakdown 
bushing, the clearance at that run- 
ning joint and the injection pressure. 
To give some general idea of the 
values in question, with a 5 in. sleeve 
diameter, in a pump operating at 
3600 RPM and with a 0.009 in. dia- 
metral clearance, the amounts will 
be approximately: 

a) Total injection, per box 

8 to 10 gpm 

b) Leakage into the pump in- 

terior, per box. .2 to4gpm 

c) Returned to condenser, per 
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Fig. 3. Schematic diagram showing typical method of controlling the injection flow to a series of packless stuffing boxes 


The clearances will double in a 
time at least equal to the life of the 
internal wearing parts. With doubled 
clearances, the leakage will double. 
This should be considered when siz- 
ing the return drain piping back to 
the condenser (or to a collecting 
tank) so that the minimum possible 
friction losses occur in this return 
piping. The collecting chamber at 
the pump stuffing box is vented to 
atmosphere and the only head availa- 
ble to evacuate it will be the static 
head between the pump and the 
point of return. This head must al- 
ways be well in excess of the frictional 
losses, as otherwise the leakage will 
back up and run off at the collecting 
chamber. 

A complete analysis of the effect 
of the packless stuffing box on the 
station heat rate as compared to the 
packed box is beyond the scope of 
this article and will be treated as a 
separate problem at a later date. 
Suffice it to point out that the power 
required to raise the amount of the 
leakage from the collecting chamber 
back up to condensate discharge 
pressure is more than offset by the 
savings in power consumption from 
the absence of packing friction. 

The ‘“‘packless” stuffing box has 
been field tested in installations 
which have been operating since 
1953 and a large number of pumps 
operating at 3600 rpm have been 
equipped with this type of stuffing 
box. It has also been applied to a 
9000 rpm pump in operation since 
the fall of 1954, though we should 
add that the pump operating speed 
has no particular effect on the success 
of this construction. 
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Control of the Injection Amount: 
With all the advantages to be gained 
from “‘packless’’ stuffing boxes from 
the point of view of maintenance and 
availability, it is still desirable in 
some cases to limit the amount of 
injection water to the minimum 
possible. This has led to the use of 
throttling valves in the injection 
lines in some installations. Their 
function is to maintain a constant 
minimum differential between the 
injection pressure and the pressure 
at the pump interior. 

In some cases, a separate throttling 
valve is installed at each injection 
point, in other words two valves per 
pump. In other cases, the desire for 
simplifying the installation has led to 
the use of two valves for each group 
of pumps serving a common turbo- 
generator unit. Two valves are used 
because the pressure on the suction 
and discharge sides will not neces- 
sarily be the same. If one examines 
Fig. 1, it will be seen that on the 
suction side, the inward flow has to 
overcome a pressure exactly equal to 
the pump suction pressure. On the 
discharge side, the flow will proceed 
into the balancing device relief 
chamber. The pressure there will 
exceed the suction pressure by the 
amount of loss through the calibrated 
orifice in the balancing relief line 
which is used to measure the leakage 
past the balancing device. This loss 
may be quite appreciable after the 
pump has become worn. 

The arrangement of injection con- 
trol with two valves per set of pumps 
is illustrated in Fig. 3. The connec- 
tion of the pilot lines to the control 
mechanism are omitted from the il- 


lustrations. On the suction side, a 
pilot line will be connected to the 
suction header. On the discharge side 
a header will be provided with lines 
from each balancing device relief 
chamber and a small check valve in 
each line so that the highest of the 
three back-pressures is measured. 
There is always the possibility that 
one of the pumps will have experi- 
enced greater wear in the balancing 
device and therefore a greater pres- 
sure drop will take place through the 
leakoff orifice. Then the pressure in 
the balancing relief chamber of that 
pump will be greater than in the 
other two pumps. If all three pilot 
lines were connected, there would be 
some cross-flow from the relief cham- 
ber under the highest pressure to the 
other two chambers. The individual 
check valves will prevent this and 
the highest pressure of the three re- 
lief chambers will be registered but 
no flow will take place through these 
lines into the remaining pumps. 

It is of prime importance to hold 
the pressure drop through the control 
valve to a minimum when there is 
little pressure difference between the 
condensate pump discharge and the 
feed pump suction and when the 
control valve is wide open. This indi- 
cates the use of a relatively large 
valve. In addition, it is important to 
avoid control valve complications or 
possibility of malfunctioning, as cut- 
ting off the injection water to a pump 
handling high temperature water is 
not to be tolerated. 

We shall discuss the operation of 
packless stuffing boxes under vary- 
ing load and pressure conditions in 
the next article of this series. 
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MAGNETIC NON - MAGNETIC 


Fig. 1. Diagrammatic section of synduction motor showing how 
magnetic and non-magnetic material is arranged for maxi- 
mum reluctance along one axis and minimum along the other 











Fig. 2. Quadrature flux Fq is impeded first by large gap 
A, then by non-magnetic slot B, and then by second large air 
gap C. Main flux Fm has only normal air gaps in its path 


How a SYNDUCTION Motor Works 


A few months ago the Allis-Chalmers Mfg. Co. 
brought out a new type of motor, built like a 
standard squirrel cage induction motor, but with 
operating characteristics of a synchronous motor. 
Here’s a simple explanation of the way it works 


| OTH FRAME and stator windings of a synduction 

motor are those of a standard 3-phase squirrel cage 
induction motor. The frame is roughly the same size and 
shape and the standard 3-phase winding is the same. The 
rotor, which makes the difference between this type of 
motor and an ordinary induction motor, looks very much 
like a solid squirrel cage rotor, the only difference being 
the arrangement of slots and grooves in the rotor body 
which give the motor its particular characteristics. 

Figure 1 shows a section through the rotor, and it will 
be noticed that the grooves make it virtually a salient 
pole rotor. These salient poles play a significant part in 
the operation of the motor, whose action is described 
below. 


Running Torque 

The running, or synchronous, torque of the synduction 
motor arises out of an interplay between reactance of the 
stator and the physical poles of the rotor. For example: 
when the magnetic or non-physical poles of the stator 
mmf wave line up with the physical poles of the rotor (a) 
the reluctance of the magnetic circuit is minimum (b) the 
reactance of the motor is maximum (c) the current to the 
motor is minimum and thereby (d) the torque is mini- 
mum. 

Now suppose that due to an increase in load on the 
shaft the rotor poles are caused to drop back behind the 
poles of the stator mmf wave. Under this loaded condi- 
tion, the reluctance is greater, the reactance is lesser, 
more current flows into the motor and the torque becomes 
greater. 
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In fact, the rotor poles will automatically drop back by 
an amount to give existence to just the correct amount 
of torque to match the load torque. The angle between 
the poles of mmf wave and rotor is called the “torque 
angle.” The motor will not operate at anything but 
synchronous speed provided the frequency is constant. 

It can be shown theoretically that the pull-out torque 
depends on the ratio between the main pole reluctance, 
i.e. the reluctance along the axis Fm in Fig. 2 and the 
quadrature reluctance, i.e. the reluctance along Fq, axis 
midway between two poles. Thus the construction of the 
rotor is concerned with making as easy a path as possible 
for the main flux and as difficult a path as possible for the 
quadrature flux. 


Construction 

How this is done is demonstrated in Fig. 2, which 
shows how the quadrature flux Fq is impeded first by the 
large air gap in the groove A and then by the non- 
magnetic barrier formed by the slot B and then by the 
other groove C, whereas the main flux Fm has only the 
normal air-gaps in its path. 

The shape and size of slots and grooves in the rotor are 
aimed at increasing the main flux and decreasing the 
quadrature flux as much as possible. 

The motor is provided with a die cast squirrel cage 
winding similar to the familiar induction motor. The 
production of torque during the starting period is identi- 
cal to that of standard induction motor. 

To increase the starting torque and make it comparable 
with that of a standard induction motor, a number of 
slots are built into the rotor to carry brass conductors 
which serve as a squirrel cage starting winding. These 
synduction motors have efficiency, power factor, and 
torque figures very nearly equal to a standard induction 
motor, and they run at synchronous speed at all torques 
below pull-out torque. Apart from slightly greater sensi- 
tivity to voltage fluctuations and slightly lower efficiency, 
power factor and starting torque values, they operate 
very satisfactorily at exactly constant speed. 
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Fig. 1. Francois Cahen of France opens 
the first session. On the extreme right 
is Carl Chambers of the United States, 
and next to him Niels Bohr of Denmark 


Fig. 2. Niels Bohr, Nobel prize winner 
and professor at the University Institute 
for Theoretical Physics. At his left is 
Carl Chambers of the U. S. A. directly 
under the ever-present photograph of 
Marshal Tito, head of Yugoslav state 
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Engineers Honor Tesla 


Marshal Tito opens International 
pay tribute to Tesla, pioneering 


By RICHARD H. MORRIS 


Editorial Director 


and 


ANDREW W. KRAMER 
Editor 
POWER ENGINEERING 


ae TESLA, eccentric gen- 
|X ius, prolific inventor and stormy 
petrel of the pioneer days of elec- 
tricity, was honored at an interna- 
tional conference in Belgrade on the 
100th anniversary of his birth. 

Tesla, born in what is now Yugo- 
slavia on July 11, 1856, occupies a 
high niche in governmental, educa- 
tional and scientific circles of that 
country. He was educated at the 
University of Graz (Austria), emi- 
grated to the United States as a 
young man and did all his work 
there. He died in 1943 convinced 
that his last great project, the trans- 
mission of large quantities of electric 
power through the air, could be ac- 
complished. 


Tesla’s Accomplishments 

There are few phases of electricity 
that Tesla did not explore. His hun- 
dreds of patents serve as authentic 
source data to credit him as a pioneer 
in practically all areas of high-and 
low-tension electricity, communica- 
tion and remote control. 

Probably his most important work 
was the invention of the rotating 
field and its application to polyphase 
synchronous and asynchronous ma- 


At Belgrade 


Conference in which 20 nations 
genius in the field of electricity 


chines and polyphase power trans- 
mission. He had barely turned thirty 
when these developments brought 
him in conflict with Edison, Thomson 
and Kelvin, exponents of the then- 
universal direct current system. 

Tesla the inventor and George 
Westinghouse the promotor joined 
forces, and succeeded in convincing 
the J. P. Morgan financial interests 
to install an a-c generating and trans- 
mission system at the new 15,000-hp 
hydro plant at Niagara Falls. 

This death blow to the d-c system, 
and Tesla’s part in the controversy, 
was related by Dr. Carl Chambers, 
vice president of the University of 
Pennsylvania. Dr. Chambers empha- 
sized the fundamental soundness of 
Tesla’s early work by pointing out 
that the frequency he recommended 
nearly 70 years ago is still the one 
being used. 

One of Tesla’s early and spectacu- 
lar inventions was the high-voltage 
Tesla coil. Professor Reginald Kapp 
of England described Tesla’s appear- 
ance, lecture and demonstration be- 
fore the Royal Institute. Always a 
good showman with a flair for the 
dramatic, Tesla put on a demonstra- 
tion which pleased and astonished 
the contemporary scientists. 


Kramer Met Tesla 
Oddly enough, considering that 
Tesla lived until 1943, out of all the 
engineers, scientists and savants 
gathered to pay homage to his mem- 
ory, only Dr. Bohr, Dr. Chambers 
and Professor Kapp had seen Tesla 


POWER ENGINEERING 





from the lecture platform. Of those 
at the meeting, only Andrew W. 
Kramer, editor of POWER ENGIN- 
EERING, had met Tesla face to face, 
had seen him at work and was fa- 
miliar with his laboratory in New 
York. 

All, of course, received a thorough 
briefing on Tesla’s activities through 
the conference and through a special 
Tesia exhibit. Dr. Muller of Germany 
quoted from a letter written by Dr. 
Northrup, of electric furnace fame, 
on the occasion of Tesla’s 75th anni- 
versary, crediting Tesla for inspira- 
tion in his own developments. 


Technical Sessions 

Francois Cahen of the Electricité 
de France opened the first technical 
session and introduced Niels Bohr of 
Denmark, professor at the Institute 
for Theoretical Physics, Nobel Prize 
winner and father of present day 
nuclear physics, as the first speaker. 
Sir Arthur Fleming of England re- 
viewed Tesla’s contribution to elec- 
trical engineering and Dr. Dun- 
sheath, president of the International 
Electrotechnical Commission, an- 
nounced the recent adoption by the 
I.E.C. of the TESLA as the unit of 
flux density. 

All together, 18 papers represent- 
ing 10 countries were presented and 
a total of 55 foreign delegates from 
20 countries were listed in the direc- 
tory. Roughly a third of the papers 
and delegates were from the Com- 
munist bloc represented by Russia, 
Red China, Czechoslovakia, Hun- 
gary, Poland and Bulgaria. 

Tesla’s niche in Yugoslav Hall of 
Fame is well indicatéd by the fact 
that Marshall Tito personally re- 
ceived the delegates at the opening 
session while flags were waving for 
the Nasser-Nehru conference. Vice- 
president Svetozar Vickmanovic- 
Tempo presided at the final recep- 
tion. 

The vice president, formerly Min- 
ister of Mines and now in charge of 
National Economics, with two of his 
aides as interpreters, ate dinner at 
the table with Niels Bohr, Dick Mor- 
ris and Ljubomir Barbaric of the 
Commission Nationale d’Energic Nu- 
cleare. 


Yugoslavia’s Power Resources 

Thoroughly familiar with the po- 
tential resources of the country and 
the need for outside development 
capital, the vice-president speaks 
eloquently of the country’s future 
through the export of electric power, 
copper and aluminum. Apparently 
great reliance is being placed on an 
immense hydroelectric construction 
program currently under way as part 
of the United States economic aid 
program. 

This Tesla conference, financed by 
the government, was arranged by 
the Universities of Belgrad, Zagreb 
and Ljubljana with the co-operation 
of the electric power commission of 
the country and the Institute “Boris 
Kedric”’ for nuclear studies. 
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Fig. 3. Dr. Carl Chambers, Univ. of Penn., works out program kinks with Prof. 
Damjanovic of Univ. of Belgrade, the general secretary of the Tesla Committee 


Fig. 4. An international quartet. Dick Morris (left) discusses the Asian hydro situa- 
tion with Prof. Chu of Habrin, Prof. Alekseev of Leningrad and Dr. Rao of India. 
Statue is the national hero Vuk Karadzic, who formulated the Serbian alphabet 


Fig. 5. Andy Kramer (left) talking to Fig. 6. L. Barbaric, Yugoslav Nat'l. 
Sir Arthur Fleming (center) about the Nuclear Energy Comm., (left) with Dr. 
latter's trip to Chicago AIEE meeting Thacker, a research director of India 
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Should YOU Become a 


Registered Engineer? 


By J. D. CONSTANCE 


EGAL REGISTRATION of pro- 
fessional engineers has gone far 
beyond theory —it is established 
fact, and here to stay. Because the 
pioneers of the registration movement 
had the vision and strong belief and 
conviction that it represented an in- 
dispensable forward step of progress 
in the profession, because they over- 
came complacency and disparage- 
ment, prejudice and misunderstand- 
ing, secret opposition and open an- 
tagonism, engineers’ registration has 
become law in every state and terri- 
torial possession enacting statutes 
governing the practice of engineering 
by individuals. 

About 25 years ago, the number of 
registered engineers was compara- 
tively small. In 1930, there were only 
10,000 engineers possessing legal sta- 
tus in the United States. Today we 
have close to 200,000 registered pro- 
fessional engineers, and this number 
is increasing rapidly each year. The 
bar chart above gives a concise pic- 
torial representation of the rapid 
strides made by this movement. As 
licensing procedures are strengthened 
and simplified, and more engineers 
become aware of the long range bene- 
fits of registration and learn how to go 
about it, the practice of seeking and 
obtaining licensure will become more 
widespread. 


Service to Public 

What are some of the effects of 
engineers’ registration? They are 
many and varied, with changes tak- 
ing place continually. We must look 
upon these effects from the jong range 
point of view in matters of service to 
the public, acceptance by the public, 
and recognition by the public. Only 
thus can an increase in the public’s 
respect for the engineering profession 
take place. 

Responsibility to the public, which 
is implicit in our state registration 
laws, is focusing the attention of the 
practicing engineer on his “profes- 
sion’, and a further effect is to bind 
closer together all technical branches 
of engineering through these common 
requirements. Thus, to the public, the 
engineering profession can present 
one common front, one profession. 
Practically every design, every oper- 
ation, and every process undertaken 
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Bar chart shows growth of number of registered professional 
engineers in United States between the years 1930 and 1955 


by engineers has public implications. 
If the engineer builds a bridge, designs 
a dynamo, constructs a steam tur- 
bine, or develops a process, he must 
have the safety and well being of the 
user, the ultimate consumer, the pub- 
lic, uppermost in his mind. If he 
builds a water supply system, installs 
an air conditioning system, or lights a 
building, the public’s health and safe- 
ty are involved. It should be evident 
that engineering must be regulated 
by the state —- and comes under the 
police powers of the various states 

to protect the public. 


Protection of Title 

One way that regulation is achieved 
is by protecting the use of the title 
engineer. This method has been de- 
clared constitutional by our state 
courts and is followed rigorously by 
our registration boards and national 
and state societies. Without registra- 
tion laws, there would be no way to 
stop a “legal’’ practice of engineering 
by the non-engineer. The misappro- 
priation and abuse of the designation 
engineer is being checked at every 
turn, and the incompetent and un- 
worthy are halted in their attempts 
to become registered by the estab- 
lished requirements of experience and 
examination by our state examining 
boards. 

Without registration laws, the en- 
gineer would have been restricted in 
his established right to practice his 
profession. In the early days of the 
registration movement, legislation 
sponsored by architects would have 
eliminated or subordinated the en- 
gineer in the structural field. It is a 
matter of record that physicians en- 
deavored to monoplize the sanitary 
field, and that accountants sought to 
exclude others from making financial 
reports. The pioneers of engineers’ 
registration fought off legislation pro- 
posed by lawyers to deprive engineers 
of the right to prepare contract docu- 
ments and to engage in arbitration 
proceedings. Even real estate brokers 
endeavored to monoplize the right of 
engineers to make appraisals. 

Naturally, the esteem and prestige 
many outstanding engineers bring to 
the engineering profession, as well as 
that which is inherent in the profes- 
sion, attract many, some of whom 


are qualified and some of whom are 
not, but who want to use the title 
engineer. These people may be good 
citizens and neighbors, but many are 
not in possession of adequate techni- 
cal knowledge. For instance, there are 
on record amusing — but potentially 
dangerous — examples of interesting 
“new” concepts of physical phe- 
nomena put forth by such untrained 
people. From one of them we learn 
that the flow of current in an alter- 
nating circuit is restricted by some- 
thing called “impotence.’”’ From an- 
other comes the thought that moment 
of inertia of a structural section is a 
matter of momentum, “or flywheel 
effect.”’ Others state that modulus of 
elasticity and section modulus are one 
and the same, that bending moment 
is that instant when a beam bends. 

It is because of these far-fetched 
notions, the sources from which they 
spring, and the dangerous potentiali- 
ties linked thereto, that it is necessary 
to have legal minimum standards for 
those who would practice engineering 
by regulating the actual practice of 
the profession. 


Technical Development Improved 

Another effect of registration is 
that the technical development of the 
individual engineer is being improved. 
The influence of engineers’ registra- 
tion, and the need to meet its require- 
ments, inaugurated programs of ac- 
crediting engineering schools and col- 
leges, which in turn raised the stand- 
ards of engineering education in such 
matters as improved curricula, qual- 
ity of teaching, educational plant, 
and equipment. 

Before engineers’ registration, most 
engineers were so-called self-made 
men. They learned to do their job 
through the school of hard knocks 
and experience — and good engineers 
many of these men became. To this 
day, we often get the impression that 
engineers of the older school belittled 
a formal education. However, with 
changing times and through the ef- 
fective instrumentality of engineers’ 
registration, professional education, 
graduate study, and advanced de- 
grees have now become pretty much 
the rule. Nevertheless, the gates to 
registration have not been barred to 
the man who has not had the ad- 
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vantages of a formal education; he is 
provided with the same opportunity 
as an engineering college graduate 
to become registered by taking the 
same written examination. In many 
instances, our various state boards 
have granted the privilege of an oral 
interview and licensure without writ- 
ten examination to many engineers 
“who came up the hard way” 

Most of the state licensing laws re- 
quire an experience period or “in- 
ternship” after the completion of 
undergraduate studies together with 
an examination attesting to the ade- 
quacy of this experience. Graduation 
from an accredited high school is the 
basic requirement for qualification in 
most states. Thus, the high school 
graduate who enters directly into in- 
dustry should note carefully the 
course of his career so he may derive 
the greatest benefit from his experi- 
ence in order to qualify for licensure 
when the time arrives. Through the 
influence of engineers’ registration, 
the high school graduate, and the en- 
gineering school graduate, too, look to 
industry for encouragement and 
means for professional development 
and progress on the job. 

Industry is taking this opportunity 
in stride and is moving beyon! the 
regular indoctrination programs and 
cadet engineer courses toward pro- 
viding the young engineer with the 
means for progression to more impor- 
tant work and greater responsibility 


on the job. Many industrial concerns 
have genuine interest in the profes- 
sional development of their engineers, 
and have adopted a forward position 
regarding the registration of their 
engineering personnel. A large per- 
centage of these concerns are sending 
men to refresher courses under uni- 
versity extension sponsorship, or are 
providing similar instruction within 
their organization for company per- 
sonnel, entirely from company funds. 

Some companies are insisting that 
their cadet engineers obtain pre- 
liminary or Engineer-in-Training Cer- 
tificates, if not upon graduation, at 
least shortly after entering their em- 
ploy. Such recognition adds consid- 
erably to the effects of engineers’ 
registration. 


Industrial Trend 


There is a trend in industry today 
which sanctions the policy of recog- 
nizing that the title ‘“‘engineer’” be 
reserved solely for one so qualified by 
registration. All industry is becom- 
ing more alert. to the desirability of 
having registered engineers in its 
employ. Such a policy has definite 
public appeal and affords some pro- 
tection to the organization. A regis- 
tered professional engineer in charge 
of design is good insurance against 
possible charges of criminal negli- 
gence should equipment — from elec- 
tric toasters to bridges — cause in- 
jury or loss of life and property. 


Registration creates a definite rec- 
ognition of-the professional status of 
engineering, and also promotes a 
higher standard of engineering. It is 
continuing to give the engineering 
profession a higher place in the pub- 
lie’s esteem, which was lacking in the 
past. Registration does not organize 
for anything, but it does have a pro- 
found tendency to make engineers 
think of themselves as a_ unified 
group. Registration helps to improve 
the quality of engineering, although 
it must be here and now recognized 
that it is only a minimum require- 
ment. Registration does not make 
the engineer; it can only attest to his 
recognition by the state after due 
examination by his board of examin- 
ers. 

One of the most outstanding effects 
of engineers’ registration is the legal 
status it gives engineering. A number 
of court cases show that a contract 
to do engineering work is not legal 
unless the engineer is_ registered. 
Thus, a fee cannot be lawfully col- 
lected by a non-registered engineer. 
Expert engineering testimony is not 
acceptable in many instances in the 
courts unless the witness is registered. 
More and more states are requiring 
the filing of mechanical plans in addi- 
tion to structural plans with local, 
city, and town governments. The 
general theme is that licensing of 
engineers is necessary for the welfare, 
safety, and well-being of the public. 





Sweden Plans Expansion of 
High-Voltage Power Line 


INTERESTING account of the 
developments in high-voltage trans- 
mission in Sweden is given by Ake 
Rusck, head of the Swedish State 
Power Board, in Issue No. 12 of the 
Board’s blue-white series of pam- 
phlets in English. Dealing with the 
380-kv a-c network -—— which was first 
energized in 1952 and which will com- 
prise 1,900 miles of line in 1958 
and the 100-kv a-c submarine line 
to the island of Gotland put into 
operation in 1954, Mr. Rusck dis- 
cusses how far Sweden is likely to go 
in high-voltage transmission. 

“If, when we planned the present 
380-kv system, we had had the 
knowledge we possess now, I believe 
we should have chosen a_ higher 
voltage, probably 450 kv,” Rusck 
says. “The insulation level of the 
present 380-kv lines is a little on the 
conservative side and will allow an 
increase of the voltage to 500 kv 
when internal excess voltages have 
been reduced. In order to avoid radio 
interference, it will then be necessary 
to add a third conductor in each 
phase of the lines.” 

The present transformers must be re- 
wound or supplemented with booster 
transformers. One solution would be 
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to use 450 kv at the transmitting 
end in the north of the country 
where the power stations are situated 
and let the voltage gradually drop 
to 400 kv at the receiving end in the 
south. The matter is now being 
thoroughly studied and the possi- 
bility is not excluded that the voltage 
of the present 400-kv system will be 
raised to the 450-500-kv level, at 
least in some parts of the system. 
At the same time investigations 
are proceeding concerning a new 
system with a considerably higher 
voltage, and it has been found that 
a voltage of about 650 kv is probably 
the highest that can come into ques- 
tion. A 650-kv line using four bundled 
conductors will have a transmission 
capacity of about 2000 mw with 
series capacitor compensation. With 
the four 380-kv lines running from 
north to south which will be in service 
in 1960, two or three 650-kv lines 
would be sufficient for all power 
transmission in Sweden in the future. 
Another possibility would be to 
use extra high voltage d-c. Develop- 
ment work is proceeding in order to 
provide ionic valves for a higher 
voltage and a larger capacity than 
the valves used in the 100-kv Gotland 


transmission, and the prospects seem 
favorable. Calculations are now being 
made for + 400 kv. Such a line 
would have about the same trans- 
mission capacity as the 650-kv a-c 
line, or nearly 2000 mw. It is impos- 
sible at present to offer any figures 
for comparison; a-c and d-c trans- 
mission each has its own special ad- 
vantages and a final solution will 
require very careful economic and 
technical comparison. 

“T am not quite sure that we really 
need a new super-super system,” 
Rusck said. Sweden’s potential hy- 
droelectric resources in the northern 
part of the country have been recal- 
culated, and the figure is about twice as 
high as when the 380-kv system was 
decided upon. On the other hand, the 
transmitting capacity of a 380-kv 
line has been increased by using series 
capacitors. Furthermore, the load is 
increasing in the northern districts, 
and in 10-20 years nuclear power 
plants may take care of some of the 
load in the southern regions. 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 














Spindles for the St. Lawrence are these tapered 
roller units plus wheels being built by Baldwin-Lima- 
Hamilton for the spillway gates of Long Sault Dam in 
the seaway. Heat-treated nickel alloy was used here 


Man Meets Squirrel on rural distribution transformer. A 
new G-E transformer line and bushing guard protects squirrel 
or bird from shorting circuit and prevents costly outages 





Artist's Drawing of Michigan's first atomic-electric gen- 
erating station. It will be known as the Enrico Fermi Atomic 
Power Plant. Initial station capacity will be 150,000 kw 


Tempest in a Teapot. Here's a view of the heavy stainless 
steel core of the first nuclear reactor built for private indus- 
research—a 50,000-watt unit by Atomics International 
for research use at Chicago's Illinois Institute of Technology 
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Record Downtime of only four days was chalked up in re- Whopper of a Weldment is this 98-ton base 
placing armature and one-half set of field coils on this 7000- section for low-pressure element of a 300,000- 
hp motor at Geneva Works of U. S. Steel. Prefabrication kw turbine generator built by Allis-Chalmers 
and preassembly of major parts by GE helped speed the job Mfg. Co. for Detroit Edison’s River Rouge plant 


Water Fall of Fire from new mag- 
netic powder by Westinghouse for more 
powerful permanent magnets. New 
product 10 times harder to demagnetize 





Automatic 16-In. Valves, 28 of them, are used in the Bryant Street Pumping 
Station in Washington, D. C., to control excess distribution flow. Made by Gol- 
den-Anderson, these spillage valves are set at any predetermined pressure 
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Fig. 2. Coal barged from mines like that in Fig. 1 reach O. H. 
Hutchings Station of Dayton P&L by railroad and truck 


Fig. 1. Towboats with barges like these haul coal from mine 
upriver to unloading docks for transference to motor trucks 


Barges and Trucks Aid Utility During 


Fig. 3. Barge loading dock on Kanawha 
River in West Virginia. From similar 
docks along river, coal is barged into 
Ohio River for transhipment to trucks 


We acknowledge with thanks our debt to 
the following companies for permission to 
use their photographs: Dayton Poweré& Light 
Co., Figs. 2 and 7; Raymond City Coal and 
Transportation Co., Figs. 1, 4, 5 and 6 


Fig. 4. Digger boat unloads coal from 
barge into transfer hopper on a small 
float. Lower length of conveyor unit is 
secured to float so whole assembly 
rises with flood water. Telescoping ar- 
rangement of conveyor permits upper 
length to over-run lower as required 
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Fig. 5. Loading 17 tons of coal from 
silo directly into tandem trailer truck 


Emergencies 


Logistics of coal supply during 
rail stoppage was worked out by 
Dayton P&L with help of barge 
and truck companies. The author 
tells how and why plan succeeded 


By FRED M. REITER * 


fy IS BEING moved by more 
4 different means of transportation 
than probably any other commercial 
commodity. It has been transported 
by man, mule, camel, wagon, canals, 
river, ocean, rail, truck, conveyor 
belt, and, soon, by pipe line. Thou- 
sands of tons were even hauled by 
planes during the Berlin air lift. 

This article is concerned with one 
particular movemeue of coal from the 
Charleston area of the Kanawha 
River by barge and towboat to 
North Bend, Ohio, just west of Cin- 
cinnati, and thence by truck to the 
O. H. Hutchings Station of The 
Dayton Power and Light Company. 

This movement started out as a 
temporary measure to complement 
our company’s rail coal delivery. At 
times the shipments by rail were ir- 
regular, availability of cars was 
somewhat uncertain, and during the 
period of stoppage of deliveries over 
one railroad, our storage piles shrank 
to a level considered to be too low 
should a major emergency occur. It 
was felt that a completely independ- 
ent source and mode of transporta- 
tion would augment our stockpiles 
and coal deliveries. 

Coal was located on the Kanawha 
River that could be loaded directly 
into barges from tipples situated on 
the river side. Other coal companies, 
such as Raymond City, Amherst, 
Wyatt, Logan and Kanawha, Airco, 
Cannelton and Richvein, have their 
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own, or have access to river tipples 
and loading docks on the Kanawha 
River in the area of the city of 
Charleston. 

There are several tow and barge 
transportation companies who haul 
thousands of tons of coal by barge 
daily from this area. It was not diffi- 
cult to arrange for barges and tows 
from these mines to be moved down 
the Kanawha and Ohio Rivers to the 
Cincinnati area. 


Mine to River 


A modern “coal plant’ was re- 
cently put into operation at Shrews- 
bury on the Kanawha River. Long 
belt conveyors carry the mined coal 
to two large intermediate storage silos 
that can hold the output of full 8-hour 
shifts. This intermediate storage per- 
mits their large capacity preparation 
plant to handle the output of several 
mine shifts within its own single 8- 
hour shift operation. 

The second conveyor crosses over 
highways, tracks, etc., in delivering 
coal to the new preparation plant 
where the coal is washed, sized, and 
loaded into rail cars. Other conveyors 
carry the coal under the storage pile 
to the river. Figure 4 illustrates the 
loading of the barges at the river 
tipple. In this case, coal is delivered 
by belt. 

Coal is delivered to most river 
tipples by truck as the most flexible 
means of movement for short hauls 
from several mines. Several tipples 
have their coal brought to the river 
by rail, either privately owned or by 
commercial roads. 

Coal is “weighed”’ in the barges 
when they are loaded ready for move- 
ment by displacement of the water 
as the load lowers the barge deeper in 
the river.t The river towboats now 
come along and, after dropping off 
empty barges, pick up the ioaded ones 
for movement down the Kanawha 
and Ohio Rivers, passing through a 
series of locks, until they arrive at 
their designated dock of delivery 

A digger bucket does an excellent 
job of cleaning out the barges. The 


conveyors carry the coal up to the- 


tipple where it can be crushed, 
screened to desired sizes and ioaded 
into cars or trucks (Fig. 6). A new 
boat now being installed will use 
electric power from the Cincinnati 
Gas and Electric Company in lieu of 
the steam of the boat. 

Figure 7 shows a bottom pour 
hopper trailer being unloaded over 
large 10-in. cast grills into pits for 
delivery to the bunkers, via the Sta- 
tion conveyor system. 


Traffic Safety Stressed 


No difficulties have been encoun- 
tered in the movement of coal by 
river and truck. The truck drivers re- 
ceived thorough instruction from se- 
lected speakers of all groups con- 
cerned, including the utility, as well 
as a series of group lectures by state 
and municipal police officers on load 


t See “‘ How Much Coal in That Barge?"’, Power 
ENGINEERING, July, 1956. 


regulations, bridge, and other limita- 
tions, safety, and road courtesy. Ac- 
cidents were few. Complaints that 
may have arisen at first from resi- 
dents dwelling along the highway 
were resolved satisfactorily. All trucks 
paid the Ohio state axle-mile tax as 
well as all fuel and road charges, 
Federal, state and local. All those 
concerned with the movement of coal 
in the operation of our stations 
coal handlers, weighmasters, gate 
guards — found the operation satis- 
factory. When 50-ft truck scales were 
added, our stations were completely 
equipped to handle and weigh the 
coal delivered to us by truck. 

The tonnage of coal delivered by 
truck and rail directly from the river 
docks has totaled as high as approxi- 
mately 30,000 tons in one month. 
Its percentage of our total monthly 
procurement of coal was not so large, 
less than 30 per cent. This coal served 
to complement our supply, particu- 
larly during the emergency periods of 
railroad strikes, car shortages, freez- 
ing weather, and other unusual de- 
laying conditions. All of these oc- 
curred during the two years in which 
coal was received by river and truck. 

The trip from the dock at North 
Bend takes approximately 14 hours, 
or a 3-hour turn-around, to our O. H. 
Hutchings Station, and about 2 hours 
with a 4-hour turn-around to our 
F. M. Tait Station. This is an im- 
portant item in winter, during sub- 
zero weather. The coal does not have 
time to freeze in the 114 to 2 hour 
road haul period, so that the coal 
dumps from the trucks very readily. 
Rail coal, after 5 days on the road, 
frequently requires thawing and extra 
handling in very cold weather, which 
is not only provoking, but increases 
unloading costs. 


Supply Logistics Improved 


These short truck trips also pro- 
vide better control of the “ pipe line”’ 
flow of the coal. With a 5-day period 
in transit by rail from the mines, we 
must anticipate this lag in any 
changes that we may desire to make 
in the rate of delivery of the coal in 
order to meet changes in power pro- 
duction rates, break-downs in coal 
handling equipment, or other altera- 
tions in the planned consumption of 
coal. The coal continues to arrive at 
the normal rate of about 50 cars per 
day, for a minimum of 5 days after a 
change is ordered. 

When the traffic manager can vary 
up to 30 per cent of his delivered 
tonnage within 24 hours, the flow can 
be controlled with greater ease and 
smoothness. If the load diminished 
and plenty of rail coal cars were on 
hand which had to be unloaded with- 
out delay in order to avoid demurrage 
charges, the trucks provided an ex- 
cellent medium for reducing the in- 
coming tonnage, enabling us to re- 
duce our cars on track rapidly. 

The trucks formed a good means of 


*Formerly Fuel Engineer, Dayton Power 


& Light Co. 
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Fig. 6. Arrangement of portable conveyors and hoppers to move coal from ground 
storage pile to tipple for transfer to rail cars and trucks; tipple not shown 


putting coal into storage. The trucks 
would run to areas around the perim- 
eter of the stockpile in a pattern laid 
out for the least effort on the part 
of our bulldozers and conveying 
equipment. It is more of a chore to 
unload rail coal to a single point 
located at the spout of the storage 
pile conveyor on top of the pile and 
move this coal to outer areas by long 


distance pushing with the bulldozers. 

It was planned at the commence- 
ment of the trucking operations to 
run trucks around the clock, with 5 
turn-arounds during the 24-hour day. 
This was changed, when more and 
larger trucks were placed in this 
service, to 3 turn-arounds per day, 
taking approximately 9 hours day- 
light time for the 45-mile run to 


Fig. 7. Specially-built double trailer hopper truck is here unloaded over grill 
into hoppers for feeding coal into conveyor system; these trucks haul 25 tons 
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Hutchings Station, 2 turn-arounds in 
about the same time for the 60-mile 
trip to F. M. Tait Station. When 
first started, any size of dump trucks 
was utilized, varying from 6 to 12 
tons capacity. These sizes were re- 
placed by 17-ton-capacity hydrau- 
lically dumped tractor-trailer trucks 
with 4 axles. The addition of more 
trucks of the large size, and of double 
bottom pour hopper trailers of 25 
tons coal capacity enabled us to re- 
duce the hauling to the single shift 
that occupied the roads only during 
the day periods. All truck operations 
were cut off on week-ends and holi- 
days so that the large trucks would 
not become possible causes of acci- 
dents or tragedies. The truck drivers 
welcomed these days off. These rest 
periods restored their alertness after 
a week on the road. The roads were 
mostly state highways whose two 
lanes were not too wide in some short 
sections for the truck drivers to 
watch out for careless drivers. In 
fact, the truck drivers ditched sev- 
eral loads of coal in order to avoid 
accidents that would have resulted 
from the operations of approaching 
cars. 

At the commencement of our 
trucking operations, the small trucks 
were able to drive into the top of the 
coal pile and place a coating of 3-in. 
coal around the outside slope of the 
pile. This means of coating the sides 
of the pile has been under considera- 
tion for some time in order to reduce 
the loss of fine coal by erosion and 
washing away in small ravines during 
heavy rains. Dumping 3-in. coal 
around the sides by means of these 
trucks performed this task with 
minimum cost and effort. It was a 
natural. 


Thousand Tons Per Day 

At the peak of these operations 
there were five trucking companies 
hauling around 1000 tons of their 
coal to us per day, in about 25 trucks 
of from 17 to 25 tons capacity per 
load. They operated 5 or 51% days 
per week. All coal was delivered to 
our stations f.o.b. our pits at which 
points it became our property. We 
had no responsibility in the owner- 
ship or operation of any of the trucks. 

The movement of coal from the 
Ohio River docks at North Bend and 
Cincinnati to our O. H. Hutchings 
Station by highway trucks was re- 
placed by rail haul shortly before 
Dec. 1, 1955. The same railroad oper- 
ates between the Raymond City 
Coal docks and our power generating 
stations, so that we can retain the 
short haul benefits discussed above 
that had been obtained from the use 
of the trucks, with the rail movement 
between the two same points. 

We were able to take the heavy 
coal traffic off the overloaded high- 
ways and put it back on the railroad 
tracks. The railroads are well 
equipped to handle large tonnages of 
bulk materials such as coal on their 
track systems. These systems were 
designed and built to do this job. 
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GOLIATH CRANES GRABBING FROM WAGONS 


ROTARY SLURRY HOPPERS 


SLURRY STORE 


GROUND HOPPER FOR 


SLURRY MIXER 


Fig. 1. Sketch of coal handling and storage system at Barony 
Power Station in southern Scotland. Slack coal and slurry 
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TRAVELING TRIPPER FOR SLACK 
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i Vj BUNKERS 
BOILER HOUSE 


JUNCTION TOWER 


are stored separately; slurry is fed to conveying system by 
special rotary hoppers designed to cope with its stickiness 


This New Steam Plant in Scotland 
Will Burn Colliery Waste 


ft yromts POWER Station, now 
being built in the south of Scot- 
land, has been specifically designed 
to burn the residual coal slurry that 
results from highly mechanized min- 
ing techniques recently instituted in 
surrounding collieries. 

Although a new coal preparation 
plant soon to be completed nearby 
will be able to handle and market a 
large proportion of the fine coal pro- 
duced in mining operations, there 
remain large quantities of residual 
slurry which is difficult to dispose of; 
this is the type of fuel the Barony Sta- 
tion will utilize. One of the slurry 
ponds and the fuel it contains is 
shown in Fig. 2. When recovered 
from such ponds, it is known as 
slurry; when separated from washing 
effluents by vacuum filtration in the 
plant now building, it is known as 
filter cake. 

In either case, the coal is irregular 
in quality and composition, extremely 
fine, and has a high ash and moisture 
content. This, together with its con- 
tent of finely divided clay, makes the 
fuel very difficult to handle. 

Plant capacity has been designed 
around the quantity of fuel available. 
Two 30,000-kw turbine generators 
and four pulverized-fuel fired boilers 
will be installed. At present, major 
portion of fuel for the station will be 
recovered from slurry ponds within a 
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radius of 25 miles, which represents 
an estimated total quantity in excéss 
of 600,000 tons. When new coal prep- 
aration plants go into operation, 
filter cake from their operations will 
probably be the main source of coal 
supply. 

The fuel-handling and _ storage 
equipment are diagrammed in Fig. 1. 


Since the slurry is of a very sticky 
nature, it cannot be discharged from 
trucks and rail cars by tipping and 
must be unloaded by grab buckets or 
especially-designed trucks with an 
unloading ram. Basis of the design is 
the need to keep the fuel continuously 
in motion during the handling proc- 
ess to prevent settling and packing. 


Fig. 2. Silt-like coal slurry which Barony Power Station will burn for fuel 
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Paper Mill and Utility Interconnections 
Raise and Solve Some Problems-—Ill 


In this article the authors discuss disconnection of a mill for power 
system faults, stabilizing generators by reactive load, circuit 
breakers vs fuses, and lightning and surge voltage protection 


By H. A. ROSE* 
and 
H. E. SPRINGER? 


| ye = ae nara OF major voltage 
disturbances originating in a 
mill’s principal circuits is usually low 
compared with the utility.' One spe- 
cific case studied gives a ratio of 27/1 
over a 23-year period. This is under- 
standable considering the simplicity 
and very limited extent of a mill’s 
protected distribution system com- 
pared with the extensive network of 
exposed long lines and diversity of 
loads of the utility. 


Faults: Heavy faults at large dis- 
tance may result in violent voltage 
and power fluctuations at the mill. 
If the effects are not isolated or min- 
imized, mill processes will be inter- 
fered with. Such disturbances cause 
one or more following equipment and 
process outages: 

1. Loss of the complete power- 
house. 

2. Loss of powerhouse auxiliaries. 

3. Breakage of the sheet in the 
paper machines. 

4. Loss of the 
auxiliaries. 

5. Loss of continuous process 
drives. 

There appears to be little reason 
for a mill attempting to operate 
through such voltage and power dis- 
turbances if it has in operation suffi- 
cient generating capacity to carry the 
essential load. By means of high 
speed fault detecting relays and mod- 
ern circuit breakers it is possible to 
very quickly isolate the mill on its 
own generators by opening the tie 
line circuit breaker. 

If the disconnection is effected suf- 
ficiently fast, mill processes are not 
seriously affected. Some voltage and 
frequency variations will occur while 
the turbine generators stabilize under 
the suddenly applied new load con- 
ditions. The total fault removal time 
should be made as short as practical. 
Values of seven to ten cycles can be 
realized with present-day standard 
switchgear, at 15 kv and below. 

The fault detecting relays will be 
connected to instrument transform- 
ers of the tie circuit. 

If the power delivery voltage is 
above 15 kw, faster speeds of tie in- 
terruption can be realized by opening 


paper machine 


the transformer low-voltage  sec- 
ondary breaker instead of the more 
heavily constructed primary breaker. 

If the generating units in operation 
are not capable of assuming the in- 
creased load, non-essential load feed- 
ers can be automatically dropped, 
simultaneous with detection of the 
fault condition. This means the mill 
load must be departmentalized with 
sufficient number of feeders. 

Required results are most easily 
and simply obtained with the simple 
radial type of power distribution 
system. The circuits should maintain 
lighting in all departments during 
the emergency. 

High speed (calibrated in cycles) 
nondirectional induction-type over- 
current relays are adequate for the 
usual application. These relays are 
easily adjusted to start operating on 
any desired value of overcurrent. By 
means of a lever, the operating time 
may be adjusted to any value. 


Relays: For most applications, set- 
tings of one-half division or less 
should be used to obtain maximum 
speeds of tie severance. The relays 
can be substituted in place of stand- 
ard induction overcurrent types. Ini- 
tial settings are established by calcu- 
lation, followed by experimentation 
as dictated by the results obtained. 

Low-energy directional overcur- 
rent and power relays may be justi- 
fied in specific application, with 
suitable provisions made for the mill 
to deliver real and/or reactive power 
to the utility. Since major faults 
within the mill occur so infrequently 
the gains possible by directional re- 
laying may be limited to special cases. 

If the tie breaker used for synchro- 
nizing is located on the load side of 
the tie transformer, means must be 
provided to positively open this 
breaker whenever the utility supply 
is interrupted by the operation of 
protective equipment on the utility 
system other than the tie breaker. 
For example, should a utility breaker 
remote from the mill open, it should 
be prevented from reclosing until the 
synchronizing tie breaker is opened. 
One way to accomplish this is to 
supervise the utility line on the load 
side of such a breaker using a volt- 
age sensitive relay arranged to pre- 
vent either manual or time delay 
automatic reclosing until the tie 


breaker is opened and the intervening 
line is at zero voltage. 

In some cases it may be desirable 
to prevent any reverse power flow, 
particularly if the mill generating ca- 
pacity is substantially less than the 
normal load. Sensitive directional re- 
lays can be used and where these can 
be made to operate on the magnetiz- 
ing current of the tie transformer it 
will assist in opening the tie breaker 
if the utility supply is interrupted. 
Relays of this type would be too 
sensitive for normal switching surges 
due to synchronizing but the tie 
breaker control switch can be ar- 
ranged with contacts to by-pass these 
relays during switching operations. 

It is not always desirable to auto- 
matically drop out a fixed number of 
feeder breakers when the utility sup- 
ply fails. Some flexibility may be 
desirable so as to drop out the mini- 
mum number of feeders required to 
reduce the mill load to the capacity 
of the turbines. A method of accom- 
plishing this is to back up the prin- 
cipal isolation relays with frequency 
sensitive and time delay relays so as 
to progressively drop out feeders 
until a reasonable system frequency 
is restored. 

For best results the turbine gov- 
ernors and extraction mechanisms 
must operate fast and with minimum 
tendency to hunt when load is sud- 
denly applied. Generator voltage reg- 
ulators should also be fast acting 
with their cross-current compensat- 
ing circuits adjusted so all machines 
properly divide reactive load. 

After best methods and adjust- 
ments have been established for auto- 
matically severing the tie, a few cir- 
cuit-controlling devices about the 
mill may still malfunction under 
worst fault conditions. These should 
be handled individually using appli- 
cable correctives such as shunt trip 
attachments, lower voltage operating 
coils, time delay undervoltage attach- 
ments, latched-in devices, etc. 


Speed Regulation: If the speed 
regulating turbine generator (for iso- 
lated mill operation ) is equipped with 
an isochronous speed governor, regu- 
lation of mill frequency may be auto- 
matically reestablished to maintain 
electric clocks essentially on time 
when the tie is interrupted. Isochro- 
nous operation must be automatically 
discontinued at the instant the tie is 
reestablished to prevent violent load 


* Consulting and Application Engi- 
neer, Westinghouse Electric Corp., Seat- 
tle, Wash. 

t Electrical Superintendent, Rayonier 
Inc., Port Angeles, Wash. 
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changes on the turbine for slight 
changes in utility frequency. 

For mill power plants consisting 
of non-condensing turbines only, such 
units would normally operate under 
pressure governing based on main- 
taining relatively constant extraction 
and back pressures with electric 
output subordinated to process steam 
requirements. System frequency would 
be established by the utility. 

When the utility supply is inter- 
rupted, means should be provided to 
automatically transfer the mill tur- 
bine from pressure governing to 
speed governing so as to maintain the 
frequency and maximum electric 
output. This will generally involve 
blowing steam to atmosphere and is 
not particularly objectionable unless 
the utility outages are frequent and 
of long duration. The turbine would 
be transferred back to pressure gov- 
erning when the tie is restored and 
the turbine again synchronized with 
the utility. 


Stabilizing Mill Generators by 
Carrying Reactive Load: Usual prac- 
tice is to allow the utility to carry 
some portion of the mill’s reactive 
load, as determined by the contract 
power factor. This may allow the 
mill to carry more of its own kw 
load more efficiently with a smaller 
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number of generators on the bus. 

If, however, power system fault 
conditions require rather frequent 
opening of the tie, improved mill 
voltage stability can be obtained by 
increasing the normal lagging reac- 
tive load carried by its generators, 
even to the extent of increasing the 
number in operation. Such operation 
may advantageously be extended to 
where the mill delivers reactive power 
to the utility while simultaneously 
drawing real power from it. 

The increased excitation required 
establishes higher orders of flux in 
the generators which is consumed in 
generating the lagging current. At 
the time of fault removal, the excess 
excitation exists to assist in picking 
up the mill’s total kva load with 
minimum disturbance and drop in 
bus voltage. The rate at which the 
voltage recovers is also improved. 

The amount of over-excitation re- 
quired for most satisfactory results 
depends on the average kw load the 
generators are carrying prior to the 
fault, and the power factor of the 
mill load to be assumed. An approxi- 
mate maximum excitation value 
would be that corresponding to the 
total kw and kvar load to be assumed. 

Chart above partially illustrates 
the increased stability obtained for 
assumed initial and final generator 


kva loadings of 60 per cent and 96 
per cent. In the first case, the utility 
supplies all the mill reactive with the 
generators operating at unity power 
factor. In the second case, the gen- 
erators are carrying the mill reactive 
plus a portion of the system reactive 
at 62.5 per cent power factor. 

The improved voltage stability is 
indicated by the relative lengths of 
vectors E, and E,. In both cases, 
the mill load is 100 per cent kw, 125 
per cent kva at 80 per cent pf in per 
cent of generator rating. The usual 
mill will have better than 80 per 
cent pf. 

When new turbine generators are 
to be purchased, consideration should 
be given to ordering an oversized 
(next higher rating) generator. Stand- 
ard industrial turbine generator units 
(10,000 kw and smaller) are rated 
100 per cent kw at 80 per cent pf, of 
which the turbine is capable of driv- 
ing the generator at its full kva 
rating at 100 per cent pf or 125 
per cent kw. The turbine is therefore 
essentially capable of supplying the 
full power needs of the next larger 
generator for operation at 100 per 
cent kw load and 80 per cent pf. 

Oversized generators, powered by 
normal capacity turbines, still fur- 
ther improve mill voltage stability 
when the power tie is broken. The 
oversized generator may make it 
possible to operate with fewer gen- 
erating units in operation and at 
considerable saving in fuel. Under 
certain operating conditions extrac- 
tion and back-pressure turbines in 
pulp mill process may be capable of 
exceeding the normal guaranteed kw 
output capability, which may still 
further justify the increased cost of 
an oversized generator. 


Circuit Breaker Versus the Fused 
Power Tie: When the supply voltage 
is above 15 kv, the cost of a primary 
circuit breaker introduces the lower 
cost alternative of high voltage 
power fuses. Fuses have the single 
advantage of lower first cost. They 
possess decided disadvantages: 

1. A blown fuse subjects the entire 
mill to single-phase operation which 
endangers operation of the mass of 
electrical equipment. 

2. A fused tie requires that means 
be provided to detect blown fuse 
operation and open a principal secon- 
dary circuit breaker to relieve the 
mill from the hazards of single-phase 
operation. 

3. If the mill has generators of 
limited capacity, detection of single- 
phase operation may be difficult and 
unreliable. 

4. Continued unbalanced load cur- 
rent operation, resulting from a 
blown fuse may dangerously over- 
heat the mill’s turbine generators? * 

5. A retained single-phase short 
circuit resulting from improper fuse 
operation can in a matter of seconds 
seriously damage the rotors of any 
of the mill’s generators. 

6. Blowing prime circuit fuses con- 
stitutes a nuisance to mill operation 
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which is usually solved by installing 
oversize fuse elements without con- 
cern over the loss in equipment pro- 
tection that may result. 

7. Restoration of service will take 
longer and be more hazardous. 

8. The engine room operator is de- 
prived of direct control of the high 
tension circuit in emergencies. 

In general, the use of fuses in a 
major power tie to a mill with gen- 
erators increases the general level of 
protection required for all mill equip- 
ment. The cost and complication of 
the additional protective apparatus 
and the increased mantenance re- 
quired will seldom balance the an- 
ticipated savings. 

Many mills have sufficient quali- 
fied personnel to maintain the more 
elaborate systems of equipment pro- 
tection. However, the system with 
the simplest forms of relay protection 
and minimum number of protective 
devices will contribute more to con- 
tinuity of service than the system 
with more elaborate forms of protec- 
tion which are not properly under- 
stood or maintained. 

Fuses may properly be used in 
power ties to small mills that do not 
operate generators in parallel with 
the system, but their use will always 
be attended by some of the disad- 
vantages listed above. 


Lightning and Surge Voltage Pro- 
tection: Self-contained mill power 
systems without exposed lines may 
not require lightning protection, par- 
ticularly if located in a low isoce- 
raunic level region. 

A utility power tie imposes the 


necessity for lightning protection. 
Lightning and other power system 
surges will be transmitted to the mill 
in proportion to the system exposure. 
Such surges are transmitted even 
through transformers and are a haz- 
ard to apparatus of low voltage- 
impulse level such as generators, mo- 
tors, cables, and switchgear. 

In general, station type lightning 
arresters are justified to provide the 
required degree of protection for the 
large investment involved. 

In addition to lightning arresters 
for the incoming line, surge protec- 
tive apparatus ** should be provided 
on the principal power generation 
and distribution busses of the mill. 


Conclusions: Interconnecting large 
pulp and paper mills with utility 
power systems presents many tech- 
nical problems. It is important to 
know in advance that such problems 
exist so arrangements can be made 
for their proper solution. The prob- 
lems will involve the utility’s inter- 
connection and the mill’s own gen- 
erating plant and power distribution 
system. These problems must be 
adequately solved if the mill’s source 
of power supply is to operate reliably 
and safely.’ 

The following are some of the more 
important problems that are usually 
encountered: 

1. Determination of the most eco- 
nomical form of power contract and 
the amount of power to be purchased. 

2. Anticipation and provision for 
adequate tie transformer station ca- 
pacity to meet future purchased 
power requirements. 


3. Modifications in the mill’s en- 
gine room switchgear and main bus 
circuitry to provide for its safe 
operation. 

4. Provision for control of pur- 
chased power by means of the mill’s 
turbine generators. 

5. Provision for adjustment or con- 
trol of reactive load in the tie circuit 
by means of suitable taps on the 
interconnecting transformer. 

6. Provisions for disconnecting the 
tie circuit with minimum loss in mill 
production in the event of outages 
and faults in the utility system. 

7. Provision for adequate lightning 
and surge voltage protective equip- 
ment for the incoming line and the 
mill’s generator bus. 

8. Appreciation of the need and 
provision for adequate funds to make 
the interconnection as it should be 
made. 

The above material was adapted 
and specially rewritten for POWER 
ENGINEERING by the authors from 
their AIEE paper. 
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Why a Transformer Bank Failed 


By C. O. VON DANNENBERG 


THE MODERN TRANSFORMER 
has reached such a degree of perfec- 
tion with its ruggedness and efficiency 
that trouble-free service is taken for 
granted. With production in the mil- 
lions of units annually, every possible 
improvement and refinement in de- 
sign and construction have been 
sought after. 

Many engineers, however, do not 
realize just how close to saturation 
many modern transformers are de- 
signed, and how vital it is to operate 
them as close as possible to rated 
voltage. The following experience will 
emphasize the disastrous results of 
departing from rated voltage. 

The details given below concern 
a 3-phase bank, made up from three 
single-phase units with a supply from 
a 4160 v, 3-phase, 4-wire system. 
The whole installation, owned by the 
customer, had been installed by a 
contractor supposedly qualified to 
do the work, but who from his own 
admission later thought that the 
high voltage side should be con- 
nected in “delta.”’ The result when 
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the supply breaker was first closed 
can be imagined, with each 2400 v 
winding having impressed upon it 
173 per cent of its normal rated 
voltage, which wrecked the whole 
bank completely. 

The writer was approached by the 
contractor, who attempted to evade 
his responsibility by contending that 
the transformer units were faulty in 
design and construction. While this 
contention seemed absurd and un- 
founded, an investigation was con- 
ducted to get an idea of the shock 
to which the transformers might 
have been subjected. The results, as 
shown below, were quite startling. 

Figure 1 shows the relation be- 
tween impressed voltage and magne- 
tizing current for the type of trans- 
former being considered. Data from 
a prominent manufacturer confirms 
the values up to 150 per cent of 
normal voltage, and points for the 
curve beyond 150 per cent were 
calculated to take it up to the 173 
per cent of normal voltage to which 
the transformers were subjected. 

It can be seen from the curve 
that due to saturation, the magnetiz- 
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This curve shows how excess voltage 
gives very heavy magnetizing current 


ing current at 173 per cent normal 
voltage reaches the enormous value 
of 2303 per cent of normal full load 
current, which certainly accounts for 
the complete destruction of the bank 
and also emphasizes the necessity of 
operating the modern transformer 
as close as practicable to its rated 
voltage. 

It is of interest to note that at 
approximately 135 per cent of rated 
voltage the magnetizing current 
equals 100 per cent or full load cur- 
rent value. 
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New Fluorescent Gives 
212 Times More Light 


NEW TYFE of fluorescent lamp 
which provides 214 times as much 
light as the conventional models now 
available was recently announced by 
Sylvania Electric Products, Inc. 
Features of the new lamp, designated 
as type VHO (very high output), in- 
clude rapid starting, continuous fila- 
ment heating for good electronic 
emission, a “‘ pressure control center”’ 


Cutaway view shows end construction of 
new VHC fluorescentlamp with neon gas 


in the tube itself for best operation 
at all reasonable ambient tempera- 
tures, and the use of neon gas instead 
of the commonly-used argon. 

VHO lamps are 1 !4-in. in diameter, 
considered to be the optimum size 
and they are now manufactured in 
4- and 8-ft lengths rated at 100 watts, 
6200 lumens, and 200 watts, 13,250 
lumens, respectively. Sizewise, they 
are interchangeable with current 
lamps of similar size, but different 
ballasts are required. Fixtures and 
luminaires to utilize VHO lamps will 
undoubtedly be on the market in 
short order. In some locations, fiuo- 
rescent lamp holders of present de- 
sign do not have sufficient heat-dissi- 
pating capacity to meet the require- 
ments of the new high-output models. 
The lamps themselves will be com- 
mercially available in a few months. 
Samples and data are available now 
to ballast and fixture manufacturers 
for design purposes. 


1250-hp Canned Pump 


ONE OF THE LARGEST canned- 
motor pumps ever built has just been 
completed by General Electric. The 
motor is rated at 1250 hp, and both 
pump and motor form an integral unit 
within the sealed casing. 

The pump will be used for pumping 
radioactive coolant water, and tests 
made with a mass spectrometer have 
shown leakage to be nil. 

The unit is ten ft high by four ft 
diam at the base and weighs 30,000 
lb. It will operate at pressure up to 
2500 psi and temperatures up to 
650 F. 
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ASME Members Discuss Engineering 


ENGINEERS have themselves 
provided a set of answers to questions 
plaguing educators, industrialists 
and military planners as a result of 
the current shortage of engineering 
talent. They suggested changes in 
high school and college educational 
programs and outlined immediate 
steps that they thought should be 
taken by industry. The answers came 
from members of ASME at the recent 
semi-annual meeting. 

In suggesting immediate steps that 
might be taken by industry to relieve 
the shortage, 34 per cent of the 220 
engineers responding said that en- 
gineers now in industry should be 
relieved of routine work that could be 
done by less-highly-trained techni- 
cians. Another 26 per cent suggested 
higher salaries for engineers. 

Other answers included 22 per cent 
who suggested a better job of selling 
the profession to young people, 6 per 
cent who said that they do not believe 
a shortage exists, and 3 per cent who 
said the problem would be solved by 
the laws of supply and demand or 
operation of the free-enterprise 
system. 

Another very significant comment 
on the current shortage of scientists 
and engineers was made by Dr. Alan 


Manpower Shortage 


T. Waterman, Director, National 
Science Foundation, in a recent ad- 
dress beforé the Air Force Associa- 
tion. 

After reviewing the manpower 
needs of the coming jet age, he 
concluded: 

“Finally, there is a positive side to 
the whole matter which has been ex- 
cellently stated in the Interim Report 
of the Joint Committee on Atomic 
Energy’s Subcommittee on Research 
and Development. Commenting on 
the shortage of scientific and engi- 
neering manpower, the report notes: 

‘Tt is important to recognize at the 
outset that these serious shortages 
are not a sign of failure but an indica- 
tion of startling success. A way of life 
has been created in which the de- 
mands made for superior skills in 
every field have become so tremen- 
dous that growth and expansion have 
become constant elements of the 
normal pattern. A society has been 
created in which progress is not sim- 
ply a matter of occasional spurts and 
short-term crises. Rapid progress has 
become a normal part of our national 
life, and the skilled manpower to keep 
up with this steadily and rapidly ad- 
vancing march of progress will be in 
demand for years to come.’ ” 
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We have limited supplies of the reprints of POWER ENGINEERING articles 
listed below and if you want one copy of any of them, we will be glad to 
send it without charge. Write the editor or write the title of the reprint 
on the prepaid return post card elsewhere in this issue: 


Semi-Annual Index, POWER ENGINEERING, January to June, 1956 
Index to Volume LIX, 1955, POWER ENGINEERING—Article, Author and 


And Now—Licensing of Nuclear Reactor Operators by A. W. Kramer, 


Power Department of Atlantic Refining Co. gets Efficiency Through 
Organization by W. A. Shmidheiser, January, 1956 


CIGRE Meeting in Paris Reports World Developments in Electric Power 
Systems by R. H. Morris and A. W. Kramer, August 1956 


Fifth World Power Comference, Vienna 1956 by R. H. Morris and 
A. W. Kramer, September 1956 (this issue) 


The two following reprints are also available, but we are making a 


The Coal Storage Manual—24-page reprint from March 1956 issue 
—first 2 copies free; 12 copies, $10; 13 to 100 copies, 80 cents 
each; over 100 copies, special price will be quoted 


So You're Going to Overhaul Your Turbine Generator—48-page 
reprint of series of articles on U. S. Steel Company's Turbine Over- 
haul, April 1955 to August 1956. First single copy free; additional 
reprints up to 10 copies, $1 each; 11 to 100 copies, 80 cents each; 
over 100 copies, special price will be quoted 


Readers who have already sent in reservations for thousands of copies 
of the Turbine Overhaul reprint are being notified it is ready. They will 
receive one free copy; additional copies at prices noted above. 
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ZEOLITE SOFTENER HOT PROCESS SOFTENER 
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Engineering and Equipment by Cochrane 


assure complete water conditioning service 


"J - rer ‘ ‘ ~ ~ nye ; 
For over half a century Cochrane Corporation ReKCTOR 


has pioneered major developments in the field 
of water conditioning. Today, Cochrane leads 
in installation of deaeration, hot process and 
hot lime zeolite equipment. 
Development of the Cochrane Hydromatic 
Valve sets a new standard in automatic control 
for Ion Exchange Processes. 
< Cochrane’s background as heat engineers 
, has also been responsible for the development of 
i steam specialties recognized and used through- 
.= out industry today. The C-B Jet Pump im- 
eee! Rel VALE proves heat transfer, reduces drying costs with 
‘ resultant product improvement and usually 

increases production output. 

This complete service, available at Cochrane, 
provides a single responsibility for continuous 
satisfactory operation of every installation. It 
is an assurance that guarantees will be met. 
Why not consult Cochrane? 











MULTIPORT DRAINER PF ai 


—— 








rij 


FILTER 





STEAM PURIFIER OIL SEPARATOR C-B SYSTEM 





T of “as <¢ | im | ore Representatives in 30 principal cities in U.S.; Toronto, Canada; Paris, France; 
La Spezio, Italy; Mexico City, Mexico; Havana, Cuba; Caracas, Venezuela; 

San Juan, Puerto Rico; Honolulu, Hawaii. 
Pottstown Metal Products Division—Custom built carbon steel and alloy 


& @ 8 * 2S £7 2 eS Se products 
3123 N. 17TH STREET, PHILADELPHIA 32, PA. 
NEW YORK e¢ PHILADELPHIA ¢ CHICAGO 


Demineralizers « Hot Process Softeners + Hot Zeolite Softeners + Dealkalizers « Reactors + Deaerators + Continuous Blowoff Systems « Condensate 
Return Systems + Specialties 
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Six Reasons Why it Pays to Buy a 
CONTINENTAL 


Automatic Boiler 


* Guaranteed 80% efficiency . . . 
Fire-tested before shipment . . . 
Range, 20 to 500 hp. 


F Simple, practical two-pass design, 
for uniform flow of combustion 
gases through all return tubes. 


Maximum radiant heat transfer 
achieved by “Spinning Gas” tech- 
nique for thorough mixing of air 
and atomized fuel. 


High-CO» and low-temperature 
stack gases — proof of high com- 
bustion efficiency. 


Free, rapid water circulation im- 
proves heat transfer, keeps heat- 
ing surfaces clean. 


Easy access to furnace and all 
return tubes. Refractory baffles 
and brickwork are not required. 


September, 1956 


“Engineers know the value of an 


ENGINEERED PRODUCT... 


That’s why we like Packaged Boilers” 


“As an engineer, I know the 
importance of using only an 
engineered, integrated, smoothly 
functioning unit. That's why I like 
a Packaged Boiler. 


“A built-up fire-tube boiler is 
usually assembled from unrelated 
components. Often no two of its 
parts were specifically designed 
for simultaneous operation in the 
same boiler. The result is noise, 
vibration, rapid sooting, and a gen- 
eral lowering of boiler efficiency. 


“A Packaged Boiler, on the other 
hand, is an engineered product. 
Every part is specifically designed 
to function with every other part 
at maximum efficiency. That 
means quiet, low-cost operation... 
vibration-free performance . . . 
soot removal twice a year instead 
of once a day. 


“As an engineer, I know that a 
Packaged Boiler pays off in sat- 
isfactory performance, greater 
efficiency, less maintenance.” 


aes For details on the Continental Automatic Boiler, send for Bulletin BE-3 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


3 Manavon Street, Phoenixville, Pa. 


A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 


AUTOMATIC 
BOILER 
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QUALITY PROVEN COALS 


23 million tons annually from Eostern 
and Western Kentucky, Indiana, north- 
ern, central and southern Iilinois, Ohio, 
Alabama, lowa, Missouri & Okla‘oma. 


September, 1956 


Ss © U THER N ships industrial 


Mid-America a tremendous yearly tonnage of high grade coals — 
saving important transportation dollars. 


By barge through navigable inland rivers, opened up by high capacity 
docks on the Ohio and Green Rivers; by rail over twelve major 
railroads, and rail-to-water through the Great Lakes, your coal is shipped 
by most advantageous routes at most favorable rates. 


*Southern's 27 completely mechanized mines are readily accessible. 
Recovery costs are low. They're located in districts noted for superior 
quality coal and tremendous reserves. Modern volume production 
techniques, and exacting methods of quality improvement and 
control assure uniformity, accurate application and reliable 
performance. Ask your nearby Southern representative how 
Southern’s complete coal service assures you plenty of dependable 
fuel at substantial savings — now and for years to come. 


SoutHern Coat Company, Inc. 

GENERAL OFFICE: PRUDENTIAL PLAZA, CHICAGO 1, ILLINOIS 

OFFICES IN: LOUISVILLE, MEMPHIS, MINNEAPOLIS, NASHVILLE, ST. Louis 
SINCLAIR COAL COMPANY, KANSAS CITY 5, MO., WESTERN REPRESENTATIVE 
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Never Skips A Note 


CONTROLLED 
PRESSURE 


OPERATING TO CONTROL 


MEDIUM : | VALVE 


Leslie Control Pilot 
Type PDA 
Sectional View 


TRADE 


ESL 


ot LESLIE CO., 








NEVER A DISCORDANT NOTE from this quartet - - - they’re 
always in tune - - - each unit doing its part to create 
24-hour-a-day harmony. They save time — no personal 
attention or manual assistance required after they’re set. 
Pressures stay at set point for top efficiency of pro- 
cess equipment in the line. Positive response of pilot 
and valve assures smooth throttling action within closely 
held limits. 

The same smooth action and accurate control is pro- 
vided even when extreme reductions are necessary (there 
are Leslie installations handling reduction of 2150 psi. 
to 5 psi. in one step!) Responds to pressure deviations 
as small as .025 psi., depending on pilot range. 

For more information on controllers that save main- 
tenance dollars, consult the nearest Leslie Engineer listed 
in your classified telephone directory under “Valves” or 
“Regulators”. Use this help for economy in temperature 
and pressure regulation. 


Bulletin 5303 sings the whole song. Send for it today. 


REGULATORS ano CONTROLLERS 


301 GRANT AVENUE, 


LYNDHURST, NEW JERSEY 
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Electrical Theory and Practice 


Section 2 








Trap supply lines to provide 
dry steam to heaters. 


Use a trap for each heater. 


Use a bypass above trap where heater 
must be kept in operation at all times. 
Note neat hookup possible with 
Armstrong vertical connection trap. 


STEAM TRAPS FOR EVERY REQUIREMENT 


Tips on Trapping Unit Heaters 


for Full Output and Low Maintenance 


e If unit heaters are clean and the 
steam supply and return lines are 
adequate, their performance will 
depend entirely upon the steam 
trapping. Here are some trapping 
pointers to insure plenty of heat 
when it is needed: 


1.Trap supply lines to take care of con- 
densate formed by radiation loss. 


2. Use one trap for each heater. Two 
or more heaters drained bya single 
trap will fail to deliver maximum 
btu output. 


3. Size traps properly. Many a unit 
heater is handicapped by a trap 
lacking adequate condensate and 
air handling capacity. The few 
dollars extra for larger traps insure 
fast heatup, full output and free- 
dom from coil corrosion. 


4, Install traps correctly. Put trap be- 
low and close to heater. Install a 
bypass around the trap if the heat- 
er must be kept in operation at all 


times. A shut-off valve in the 
discharge line facilitates trap in- 
spection. Use of check valves and 
strainers is dependent upon piping 
conditions and the traps used. 


5. Protect against PRV failure where 
freezing could occur, Sometimes 
heaters supplied with reduced 
pressure steam are installed where 
freezing could occur if traps failed 
to open. In this case select traps 
that will open at maximum steam 
supply pressure and still have ade- 
quate capacity at reduced pressure. 


FREE ON REQUEST—COMPLETE 
INFORMATION on the above points, 
diagrams, selection data, tables and 
additional recommendations are con- 
tained in Armstrong Bulletin No. 2312. 
Also includes BTU output ratings for 
all models of 30 makes of unit heaters. 
Call your local Armstrong Factory 
Representative or write: 


ARMSTRONG MACHINE WORKS 
810 Maple Street © Three Rivers, Michigan 


ARMSTRONG 


APPLICATION ENGINEERED 


STEAM TRAPS 
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Bronze Globe Valves 


14 DIFFERENT MODELS — 
ONE FOR YOUR SPECIFIC REQUIREMENTS 


e R-P&C’s complete valve line includes 14 different models of bronze globe 
valves, each in a complete range of sizes. Ranging in pressure classes from 
125 to 300 lbs., they include flanged or screwed ends, union or screwed 
bonnets and a variety of seat and disc constructions. One of these 14 
valves will solve your particular problem. 

For example, Fig. 427-DP above was developed specifically for services 
where control or regulation of flow is required. The full-plug construction 
permits closer regulation—and the stainless steel seat and disc (500 
Brinell ) resist wire-drawing, give longer life. Rated for 300 Ibs. Steam— 


Sage Mis. ewe. The Fig. 1-A valve, rated for 150 lbs., was devel- 
oped for applications requiring tight shut-off and 
frequent operation. The special asbestos-composi- 
tion disc seats tightly even if particles of foreign 

— : matter are trapped between seat and disc. The disc 
a is easily renewed. 

FREE WALL CHART No matter what your requirements in bronze 

“How to Protect Your Valves” = = clobe valves, R-P&C has the answer. And this holds 

22° x 17" wall chart true for angles, gates and check valves in iron and 

gives installation and 
cast steel, also forged steel gates. See your R-P&C 


operation pointers. 
Tells how to protect dealer today, or write for catalog. 
valves, prolong life. 


Write for your copy. 


co R-P&C Valve Division 
AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Boston, Chicago, Denver, Detroit, 
Houston, New York, Philadelphia, Pittsburgh, San Francisco, 
Bridgeport, Conn. 
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Extraction Heater 


continued from page 79 
present in the steam at that point. 
Superheated steam behaves as a 
gas and not as saturated vapor, con- 
sequently it is the practice of heater 
manufacturers in designing the so- 
called high heater to enclose by 
baffles or other arrangement a certain 
number of square feet of heater sur- 
face for the purpose of extracting the 
superheat from the steam on bring- 
ing it to a saturated condition where 
heat transfer takes place more effec- 
tively than at the balance of the sur- 
face of the heater. 

The application of the de-super- 
heating zone in the high heater re- 
sults in a phenomena known as zero 
or negative terminal difference, that 
is, the temperature of the water 
leaving this heater for the boiler will 
be at a temperature higher than the 
saturation temperature in the heater 
corresponding to the pressure. A 
cooling zone for the purpose of reduc- 
ing the temperature of the condensed 
steam in the extraction heater to 
within say approximately ten degrees 
of the temperature of the water en- 
tering the tubes from the next lower 
heater serves to reduce the flash 
loss, as heaters are generally cascaded 
drip-wise from one to another. The 
cooling zone, similar to that of the de- 
superheating zone is simply the wall- 





| ing off of a certain amount of heater 


surface to bring about this necessary 
temperature change. 
Drain and Vent 
For the vertical heater during the 


| start-up and until extraction pres- 
| sures rise to a point that will force 


the condensed steam through the 
now vertical cooling zone into the 
next heater, a drain at the bottom of 
the heater must be used. To avoid a 
further burden on the operating 
force of the station this change from 
the bottom drain to the regular flow 
of condensed extracted steam may 
be done automatically by the use of 
a type of pressure-actuated valve (see 
Fig 3) which will automatically bring 
about the change in valve condi- 
tions. It is absolutely necessary to 
maintain in the shell of the heater a 
certain amount of condensed steam 
to adequately cover the cooling zone 


| of the heater. To do this automat- 


ically a pressure operated valve may 
be used for such drainage purposes as 
shown in Fig. 4. 

The manufacturers of closed heat- 
ers today are giving more attention 
to adequate and properly located 
vents. It is true that a very limited 
amount of non-condensible gas comes 
over from the boiler with the steam 
today, but nevertheless there is a 
finite amount of such gas. To elim- 
inate it vents must be provided and 
must be used and should be in con- 
tinuous operation. These are usually 
cascaded from the high to the next 
lower heater, down the cycle to the 
condenser. A very convenient means 
of controlling this flow of a mixture 
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Full-contact deaerator needs no external vent condenser 
(white outline). The full-contact design effectively concen- 
trates the vent-mixture inside the deaerator shell. 


@ Vent to atmosphere © Water inlet 
@ Pump suction connection 
@ Steam inlet 


WORTHINGTON 


Zan tt er hee ARAARNANNS Ee 


Arik 4) — SS 


© Overflow connection | 











Now! 

Do away with 
deaerator 
maintenance 


Here’s a modern deaerator that eliminates 
most service problems because it has no vent 
condenser. 


Virtually eliminates maintenance. Crammed 
up against the ceiling, vent condensers are 
difficult to inspect and clean. With a Worth- 
ington full-contact deaerator you eliminate 
this trouble and expense. For plants that 
normally operate around the clock, shutdown 
for deaerator maintenance is rarely necessary. 


The carefully proportioned displacement 
flow path provided in the full-contact design 
concentrates the vent mixture by direct con- 
tact inside the deaerator shell. The vent 
condenser is no longer necessary. 


Saves space. Headroom required by the de- 
aerator may be cut by several feet—an im- 
portant consideration in today’s modern 
power plants where space is at a premium. 


High efficiency. Like all Worthington de- 
aerators, the full-contact unit is highly effi- 
cient at light as well as full load, as confirmed 
by numerous field tests. 


Full-contact deaerators in various shell 
arrangements are available in capacities 
from 2,000 to 3,000,000 pounds per hour. 
Bulletin W-210-B32 has complete details. 
Incidentally, for the small power plant, 
Worthington builds a line of low-headroom 
deaerators that eliminate expensive elevated 
construction. For details, write to Section 
$66, Worthington Corporation, Steam Power 
Dept., Harrison, N. J. In Canada: Worthing- 
ton (Canada) 1955, Ltd., Toronto, Ont. sss 
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With RIM’s Big 7 Packing Types you | 
can reduce downtime tremendously | 


PACKING REPLACEMENT 
SCHEDULE 


Sete A Ay yy ee fe Ss 


Sf tRASCELE<= 


You can actually set up a schedule of 
preventive rather than corrective 
maintenance with R/M’s Big 7 Pack- 
ing Types. Their custom-built con- 
struction will give you superlative 
performance, reducing downtime and 
maintenance costs. Only 3 or 4 types 
are normally required in most plants. 


Your R/M distributor will be glad 
to show you how you can easily re- 
duce downtime and costs, lower 
inventories, and simplify ordering 
by making the custom-built Big 7 
line of packings standard in your 
plant. All R/M packings for main- 
tenance are sold only through 
authorized R/M distributors. 


Designed for peak performance. For 
example, R/M Type 2 packings for 
valve stems and expansion joints 
take up to 1000°F. Made of high 
asbestos content yarn, they will 
not burn like packings with high 
organic content. Also, lubricants are 
“ground in’’—stay in for life. 


Type 1, for pumps, valves; Type 2, for 
high temperature valve stems, ex- 
pansion joints; Type 3, for high speed 
rotary air compressors; Type 4, for 
corrosives, acids, viscous materials; 
Type 5, ““Tefion’’* for chemicals; Type 
6, gasket materials; Type 7, for hy- 
draulic and pneumatic equipment. 

*Du Pont trademark 


R/M’'S BIG 7 PACKING TYPES MEET 95% OF ALL PACKING NEEDS 





BIG 7 PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET 


MATERIALS 








FACTORIES: Bridgeport, Conn.; Manheim, Pa.; No. Charleston, S.C.; Passaic, N.J.; Crawfordsville, ind.; Neenah, Wis. 


Peterborough, Ontario, Canada. 


RAYBESTOS-MANHATTAN, INC., Packings « Asbestos Textiles « Industrial Rubber, Engineered Plastic, and Sintered 


Meta! Products « Abrasive and Diamond 


heels « Rubber Covered Equipment « Brake Linings « Brake Blocks « Clutch 


Facings « Fan Belts « Radiator Hose « Laundry Pads and Covers « Bowling Balls 
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of both steam and gas is to use an 
orifice nipple which may be made out 
of monel metal with a hole drilled in 
it. These nipples may be in the higher 
pressure range approximately six in. 


| long and in the lower pressure range 


four in. long. The size of the hole 
drilled in the body of the nipple is 
usually one eighth to one quarter of 
an inch and as a further control, a 
needle-type valve is provided. The 
burden of this expansion obviously 
takes place in the nipple and not in 
the valve. 

The following comments, based on 
experience, deal with installations 
which have been in service for some 
period of time, or those installations 
which have recently gone into service 
and have been operated approxi- 
mately a month to six weeks, and 
have been involved in various kinds 
of trouble. 


Check Points 


Carefully check and dismantle the 
several automatic non-return stage 
or extraction check valves to see that 
the disk swings freely on its shaft and 
travels freely to the extreme upper 
position so that the valve disk is out 
of the flowing stream of steam so that 
the pressure drop through the valve 
may be as low as possible. Carefully 
check the internal conditions in the 
valve body for construction debris, 
such as the usual bottle caps, welding 
rod, welding bead and anything that 
might prevent the disk of the valve 
from promptly seating in case of 
loss of load and seat tightly so that 
no back up steam can flow from some 
source into the turbine and cause 
serious overspeeding. Several cases 
have occurred. 

Check carefully the piping connec- 
tions between the governor control 
system and the valves. See that they 
are correctly connected and that after 
the turbine is on the governor the 
mechanism and oil cylinder will re- 
lease the valve mechanism so that it 
may open fully when on the gov- 
ernor. 

Carefully check and investigate 
each extraction heater tube sheet and 
clean out construction debris, also 
check to see that none of the tubes 
are plugged by such debris, so that 
the full capacity of the heating sur- 
face of the heater or heat exchanger 
may be fully available. 

Carefully check the operation and 
the settings of all level control devices 
on the heaters so they maintain the 
water level in the heater at the point 
designated by the heater manufac- 
turer. Clean and adjust these devices 
so that they function properly 
throughout the load cycle. 

Investigate very carefully and 
check the operation and arrangement 
of the heater venting system so that 
all non-condensible gases may be 
out of the heater and it is full steam 
and not a partial mixture of gas and 
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TWO NEW KEELER TYPE D-K PACKAGE BOILERS 
SERVE NEW WESTINGHOUSE RESEARCH LAB 


et 


Westinghouse Research Laboratory 
Churchill Boro, Pittsburgh, Pa. 





 « _~_ se s 
ae 


nee 


Type DK 


Newest member of the 
Keeler line—a compact, 
low-cost package steam 
generator (oil or gas 
fired) for limited space 
requirements. 





Westinghouse Electric Corporation has selected two Keeler D-K Package 
Steam Generators to supply their modern new research laboratory with 
low cost steam for process and heat requirements. Keeler Boilers of various 
types and sizes are serving Westinghouse plants throughout the country 
and their efficiency, economy and dependability led to the purchase of 
the two D-K units pictured here. 


Each of the new Keeler Type D-K Boilers shown are capable of generating 
20,000 lbs. of steam per hour. The complete “‘package”’ includes all burning 
equipment, controls, safety devices and accessories for gas fired operation. 


The Type D-K is made in oil or gas fired units with capacities from 8,000 
to 45,000 Ibs. of steam per hour, standard design pressure of 200 psi and a 
maximum design pressure of 325 psi. The D-K is specifically designed for 
use in power plants which will not accommodate long boilers of other types. 


It incorporates the proven efficiency and economy of Keeler Water Tube 
Steam Generators in a new, compact design—a comparatively wide and 
short boiler that’s completely steel encased and insulated, ready for quick 
hook-up and operation. Write or phone for complete information on this 
compact, new Package Power Plant! 


The Seal of Quality in Water Tube Boilers 


Write For Bulletins ee ae LER CO. 
>) Te E. KEE 


No. DK-1: T DK Pack Boil 
Ne. P-14:, Tree CP Pachews Betlors 100-200 West St. « WILLIAMSPORT, PA. 


We. Bhs Type es Pacage Selle — OFFICES IN PRINCIPAL CITIES — 
No. MK-1: Type MK Boilers 
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BIDDLE Vustriament Yews 


FRAHM FREQUENCY 
MONITOR 


... for opening or closing an elec- 
trical contact when the frequency of 
the power line to which the mon- 
itor is connected reaches a preset 
limit. The monitor can be furnished 


for low or for high limit operation. 


TYPICAL APPLICATIONS 
. .. In power transmission systems as a low frequency alarm with manual reset 
to call for load shedding or other corrective action to bring system frequency 
back to normal. 

For generators as low and high frequency alarm and, under certain con- 
ditions, as simple “on-olf” frequency controller which can keep frequency be- 
tween preset low and high limit. 

For turbines and other machinery with parts rotating at high speed as 
overspeed alarm and limiter when used in conjunction with an electric tachom- 


eter generator. 


Write for PRICES and BULLETIN 33-06-PE 


| tubes, then 








Biddle Motor and Phase Rotation 
Tester (Dual Pu rpose) 


With it you can... 


Determine the direction of 
rotation of electric motors 
before they are connected to 
the line. 


Determine the phase rota- 
tion or sequence of energized 
power circuits. 


Here is a positive means for deter- 
mining which motor leads must be 
connected to certain conductors of a 
supply system to insure that the 
motor will rotate in a prescribed 
direction when energized. 


This device will permit the elec- 

trical contractor or industrial main- 

tenance electrician to permanently connect and tape the terminals of the 
motor being installed, without having to first energize the motor by a tem- 
porary “hook-up” from a power source, if available, to determine its rotation. 


Housed in a sturdy oak case 124" x 844” x 444” this compact unit weighs 


approximately 10 pounds and is supplied complete with 3 line and 3 motor 
leads which store in the compartments either side of the instrument panel. 


For complete details write for BULLETIN 80-PE. 


JAMES G. BIDDLE CoO. 


e ELECTRICAL TESTING N TRUMENT 


1316 ARCH STREET 


RUME T 
ne PHILADELPHIA 7, PA 


e SPEED ee ae eee ee, INST 


* LABORATORY ng SCIENTIFIC EQUIPMENT 
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Extraction Heater 


continued from page 120 
steam, thereby interfering with its 
operation and rate of heat transfer. 

After checking the _ installation 
thoroughly for the ordinary mechan 
ical difficulties of dirt, of venting, 
of water level control, and plugged 
carefully check and 
familiarize yourself thoroughly with 





| the fundamental heat cycle design 


or arrangement. This can best be 
done by constructing a single line 


| diagram, or there may be one availa- 
| ble in the design papers so that you 


may be fully informed as to what the 


| expected performance is of all heat- 


ers, both closed and open, and other 
heat reclaiming devices such as ex- 
changers. 

After the cycle diagram is availa- 
ble, carefully check and familiarize 
yourself thoroughly with the manu- 
facturers expected performance data, 
usually found in the heater or heat 
exchanger specification sheets. 

When this is done, then the tem- 
peratures of water in and out of the 
heaters or exchangers should be 
checked by thermometers known to 
be accurate, also carefully check the 
temperature of the drip, drain or 
condensate leaving the heater to see 
how close the entering temperature 
to this heater conforms to the manu- 
facturers’ expected performance, or 
the design predicted performance. 

For the older stations, unfortu- 
nately not too much attention was 
paid to this, but means of correcting 
it are readily at hand by the addition 
of an external drip cooler of the pipe 


| and fin-tube type. 


Pressure Drop 
The conventional design assump- 


| tion for pressure drop in steam ex- 


traction piping from the turbine 
flange to the heater has been five 
percent, but it must be borne in mind 
that the internal pressure drop in the 


| turbine to the flange is approximately 
| five per cent and the piping drop adds 


another five per cent. In some cases 
extraction heaters have been in- 
stalled at some considerable distance 


| from the turbine. If this pressure 
| drop in the extraction piping exceeds 


five per cent then serious considera- 
tion should be given to moving the 
heater nearer to the turbine to reduce 


| excessive pressure drops. The idea is 


to make the greatest possible use of 


| all extracted steam and finally to 


deliver feedwater to the boiler at the 
highest possible temperature consist- 
ent with general cycle arrangements. 

For the new installation on the 
drawing board and under discussion 


| and consideration, most careful con- 


sideration should be given toward 
lower temperature terminal differ- 
ences, lower temperature of drip go- 
ing to the next lower heater to keep 
the flash losses to a minimum, the 
recovery of stray losses and low head 


| Neat such as the generator, the oil 
| cooler and the fundamental rule: that 
| all of these savings are cumulative. 
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CONSERVE 


POWER 


INCREASE EFFICIENCY 
REDUCE MAINTENANCE 


WITH THE CONSOLIDATED “ELECTROMATIC” RELIEF VALVE 


The ideal auxiliary valve for steam generating 
plants with pressures to 2500 psi and tempera- 
tures to 1100° F., the Consolidated Electro- 
matic Relief Valve relieves pressures precisely 
within close limits with “quick as a wink” 
cyclic action. It’s an automatic, electrically 
actuated valve that can be accurately set for a 
differential of 1% or less between the opening 


and closing pressures. 


not affect valve operation. A constant pressure 
output is maintained on the superheaters. 


The Electromatic is also used to purge super- 
heaters during start-up or as a superheater 
surge vent valve to reduce substantially the 
possibility of damage to equipment. 


Wherever the Electromatic supplements 
spring-loaded safety valves, power is con- 


served, the efficiency of steam generating 
equipment is increased and maintenance is re- 
duced. The Consolidated Electromatic Relief 
Valve is available in these sizes: 2%", 4”, 10” 
and 14”. Get complete specifications and oper- 


"9 


ational details. Send for Bulletin 720. 


Operated by a solenoid actuated by a control] 
station mounted in the panelboard, merely set- 
ting the switch provides automatic or manual 
service or cuts the valve out of operation. High 
superheat temperatures or other variables do 





TYPE 1539-0 
CONTROLLER 
SOLENOIO 
ASSEMBLY 


RESSURE 
VESSEL 








ELECTRIC PILOT VALVE 
POWER SUPPLY 








ORAIN & 

TEST VALVE 
TYPE 1533 
ELECTROMATIC 
RELIEF VALVE 


TYPE 1537 
SwiTCHBOAROG 


CONTROL STATION PILOT VALVE EXHAUST 


TO ATMOSPHERE 





52% 
\) 














The relationship of the various components in the Consolidated 
Electromatic Relief Valve System is pictured here. The solenoid 
operated valve is usually mounted on the superheater outlet 
header, the Controller close to the boiler, and the Control 
Station on the boiler control panelboard 


HEADER OR 
PRESSURE VESSEL 














In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario. 


CONSOLIDATED SAFETY VALVES 


ae A product of MANNING, MAXWELL & MOORE, INC. stRATFORD, CONN. 

mI MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘ASHCROFT’ GAUGES, CONSOLIDATED SAFETY VALVES, ‘AMERICAN- 

“2 8 MICROSEN’ INDUSTRIAL ELECTRONIC INSTRUMENTS, Stratford, Conn. ‘HANCOCK’ VALVES, Watertown, Mass. ‘CONSOLIDATED’ 
SAFETY RELIEF VALVES, Tulsa, Okla. AIRCRAFT CONTROL PRODUCTS, Danbury & Stratford, Conn. and Inglewood, Calif. ‘‘SHAW- 
| BOX” AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES, Muskegon, Mich. 


MANNING 
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Rear mounted forced 
draft tan keeps firing 
front clear and provides 
proper flow of air to 
burner register prevent- 
ing distortion of flame. 


Designed to comply with 
or exceed Government 
Specification MIL-B- 
170958. Either left or 
righthand units can be 
supplied, 


Completely plant assem- 
bled and factory fire 
tested with auxiliary 
equipment for capacity, 
efficiency and 

















NEVER BEFORE 


SO MUCH 
in a PACKAGE BOILER 


Whether you are building, modernizing, or expanding, 
so many features contributing to low cost steam demand your 
consideration. 


Completely integrated units combining the basic D type 
boiler tube arrangement with the most modern features of 
boiler design, Type D Superior Steam Generators are engi- 
neered for efficient firing with oil, gas or both. Performance 





performance. 





rated for high availability and long life, with continuous steam- 
ing capacities to 50,000 Ibs. per hour, plus overloads, they 
‘ may be economically combined in batteries for much higher 
ofery cup or steam as- one : ° 

hind tenes, ttt capacities. Each Type D Superior Steam Generator is com- 
burners where required. pletely assembled and fire tested at the factory. They may be 
Burners for oil, gos, or transported by truck, rail or boat. 

both available on all 
units. 





There's no guesswork about Superior Steam Generators. 
They are designed, built and tested by specialists in packaged 
boilers exclusively. 








Tangent tube, waterwoll 
furnace, all riser ele- 
ments, discharge directly 
to steam drum. Drums 
extend both ends for 
maximum volume and 
releasing area. 











Adequate’ inspection 
openings in casing. Re- 
fractory lined access door. 
Two manholes in each 
drum on sizes over 
15,000 Ibs. per hr. 











ee For complete details and 
dimensions, write today for 


your copy of Catalog 806-W 


Specialists in PACKAGED BOILERS. .. exclusively 


L o} TT ERR 


STEAM GENERATORS 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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FIRST CLASS 
PERMIT No. 353 
Sec. 34.9 P.L&R. 

CHICAGO, ILL. 
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No Postage Stamp Necessary if Mailed in the United States 
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CATALOG 
LIBRARY 


Standard catalogs listed monthly to 


help you maintain a reference library 
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201 Tractor Shovel — The engi 
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ter operator 
Mig. Co. 


202 Spreader Stoker — Sixteen-p 


tractor shovel are 


roduction stories 
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resented in 8-pp Catalog M 
specifications and describes vari- 
ous features which mean easier servici 


for less time-down and 
comfort. Allis-Chalmers 


"s 
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r 
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Bulletin 800 describes meuedigabunet’s 
Type C-C RotoStoker, a relatively small 
spreader stoker offering continuous clean- 


ing and ash discharge advantages of 


units, without need of a basement 


r- 
18 


t Stoker Co. 


ities to 75,000 Ib of steam 


Detroi 


203 Why Liquid Diffusion — What 


modern steam boilers with 
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ash-removal. Explains this and other ope 
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adapted to 
output 


per hour. 


wer plants is 

Fich tells how 
pounds work and gives 
include 


liquid diffusion can do for 
explained in Form B, w 


liquid diffusion com 


tions. 
dust control in coal handling, fly-ash con- 
trol, coal storage pile treatment and boiler 


cleaning. Johnson-March Corp. 
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204 Improved Crushers — Bulletin 
, 16-pp, describes 


crushers for redu 
cullet, 


1 


ym age? 
metal nis 
lp mate 


two-stage 
crushers, 


type —— 


crushers, single-ro! 


and double-roll crushers. Photos, dimen- 


tions are 

Co. 
Refuse Fuel — 
fuse fuel 


full specifica 
Adamson Mfg. 
including a pneumatic 


Stonlene-t 
Pp 
el distributor which 


equipment, 


fu 


dra 
uded. Ste 


FUEL BURNING EQUIPMENT 


205 For Burning 
This 8-pp bulletin describes re 


io 
incl 
burnin; 
refuse 


spreads refuse 


fuels such as bark, wood chips, and bagasse 


uniforml 


ly over the grate surface. Discusses 


construction features of various compo- 


nents. Riley Stoker Corp. 





It’s easy to get these free 
catalogs—just circle item 





numbers of those wanted 
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_—<< Burners 
— Sixteen-pp illustrated jotin 21 de- 
scribes steam atomizing oil burners and 


206 Steam Atom 





stills, dryers and other 


ilers, 


ressed air 


p 


is available for atomizing the oil. Includes 
information on furnace design and con- 


re steam or com 


struction. National Airoil Burner Co., Inc. 








518 519 520 521 


525 526 527 528 529 530 531 532 533 534 535 536 537 538 539 540 541 542 


5 ivesncesés 
546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 562 563 


GeekbE ene nane 


(Must be included) 


Company Address.............. 
Catalog Library 


201 202 203 204 205 206 207 208 209 210 211 


eee eee eee eee 


212 213 214 215 216 217 218 219 220 221 222 
223 224 225 226 227 228 229 230 231 232 233 
234 235 236 237 238 239 240 241 242 243 244 
245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 261 262 263 264 265 266 
267 268 269 270 271 272 273 274 275 276 277 
278 279 280 281 282 283 284 285 286 287 288 
289 290 291 292 293 294 295 296 297 298 299 
Advertised Products and Services 








(If you prefer delivery at home, give home address, too) 


Home Address................ 


er Tate cecssasccececdiinccicics. 
Gscdendessos 


Ciikeciss 
46 147 148 149 


53 154 155 156 
60 161 162 163 
67 168 169 170 
74 175 176 177 





by the 
145 


below. 


136 137 138 139 140 141 142 


129 130 131 132 133 134 135 
143 144 


157 158 159 
164 165 166 
171 172 173 


101 102 103 104 105 106 107 
150 151 152 


108 109 110 111 112 113 114 
115 116 117 118 119 120 121 


122 123 124 125 126 127 128 





Card void after 
February 28, 1957 
POWER ENGINEERING 
Please have the manufac- 
turers send me without 


obligation information or 
bulletins indicated 
numbers circled 


23 4 


SEPTEMBER, 1956 





501 502 503 504 505 506 507 508 509 510 511 512 513 514 515 516 517 


522 523 524 
543 544 545 





91011 12 
13 14 15 16 
17 18 19 20 
21 22 23 24 
25 26 27 28 
29 30 31 32 
33 34 35 36 
37 38 39 40 
41 42 43 44 





—AG GiVd 38 THA 3IDV1SOd 
SOIOIS POHUL) OY U} PO}!OW 4) AuDSseDe~y dwnjg eBDys0g ON 
GQu¥uv> Ald3aua¥ SSINISNG 








Ws0GQID29G Y4INOCS COLL 
SNIVSINIONA YIMOd 





SIONITI “€ OD YDIHD 


575 576 577 578 579 580 581 582 583 584 


589 590 591 592 593 594 595 595 597 598 599 600 601 602 603 604 605 


564 565 566 567 568 569 570 571 572 573 574 


585 586 587 588 





Use this rpace to ask for tear 


TFET EEE EEE OEE EEE EES 


sheets and other information. 








‘OOVDIHD 
UBV‘i'd SVE WS 


ESE “ON LiWdad 


1 


SSV1D LSuld 








207 Automatic Burner — Bulletin 
420 contains approximately 30 pp of engi- 
neering data on a new burner unit for gas, 
oil or combination firing and sized for 
capacities to 42,000 lb of steam per hour. 
Separate sections of this looseleaf manual 
are devoted to photos and discussion of 
special features of the burner, general 
specifications, list, wiring and piping 
deguana, explanation of operating se- 
quence, and performance data. Available 
to qualified power engineers, please state 
your job title when requesting this bulle- 
tin. Peabody Engineering Corp. 


TUBING AND ACCESSORIES 


208 Rotary Tube Cleaners — Bul- 
letin R-105 presents air and water driven 
ro tube cleaners and cleaner accesso- 
ries. Illustrates several models and heads. 
Roto Div., Elliott Co. 


209 Nickel Pipe and Tubes — Bul- 
letin T-17 is a wt technical bulletin on 
the fabrication and design of nickel and 
high nickel alloy pie and tubing, illus- 
trated thro ut by drawings and photos. 
ance tony Spe ag a ees 

roperties, le requirements, rec- 
Saateandod welding soeeutunen. The In- 
ternational Nickel Co., Inc. 


210 Life Extension for Condenser 
Tubes — The 32-pp current edition of 
this booklet reports on research into the 
causes of corrosion and means of combat- 
ing them, as well as the choice of con- 
denser tube materials. Points out that 
Admiralty metal, long a standard for 
wer plant condenser tubes, works satis- 
Pactori y in most installations, but other 
alloys may be necessary in some circum- 
stances. Revere Copper and Brass, Inc. 


211 Tube Cleaners — Catalog 76-A 
rovides 48 pp of information on manu- 
acturer’s line of tube cleaners. Following 

equipment selection and operating hints, 

this practical catalog describes and pic- 

tures cutter heads and drill heads, b c 

and motors, giving sizes, application in- 

formation. Thomas C. Wilson, Inc. 


WATER CONDITIONING 


212 Handbook on Demineralizin 

— Comprehensive 40-pp Bulletin 5800- 

compares various methods of water treat- 
ment, indicating the comparison between 
demineralizers and evaporators. It dis- 
cusses the characteristics of the various 
t of available cation and anion ex- 
dues materials and offers data on oper- 
ating costs of demineralizing. It tells when 
to use 2-bed, 3-bed, 4-bed, mixed or mono- 
bed demineralizers. It also indicates when 
decarbonators or vacuum deaerators 


should be installed. Cochrane Corp. 


213 Water Treatment—Bulletin 
5000, 24 pp, explains the reasons for boiler 
water treatment and tells services offered 
by company in providing formulations 
for individual plant requirements. Covers 
pre-treatment, internal treatment, treat- 
ment application, blow-down adjustment, 
test control. Dearborn Chemical Co. 


214 Water Conditioning Data 
Book — An excellent reference volume 
Data Book 2478A contains 108 pp and 
presents a compilation of 78 chapters and 
tables. Subjects covered include hydrau- 
lies; impurities in water; chemical conver- 
sions; coagulant, acid and alkali dosages; 
chemicals used in water treatment; water 
treatment processes; boiler feed make-up 





STRONGER 
and SAFER 
for every 
high pressure 
pipeline 
duty... a ne 


CATALOG F 
... because OG Fg 


ih 


they are Send for Catalog F-9 


drop forged 


' 


Constantly imitated but never duplicated, Vogt drop forged 

steel fittings and flanges have unmatched strength and toughness 

for your most severe pipeline duties. Laboratory controlled 

materials and Vogt's special forging techniques assure products 

Gums Veer saseuers which are always uniform in structure, fine grained, and free from 
Shin w. 21 uae porosity. Thereby the shocks and stresses imposed by high pres- 
sures and high temperatures are easily withstood, and with 

Generators — Heat Exchangers — stubborn resistance to erosion and corrosion. Consult Catalog 

Ice Making and F-9 for our complete line of fittings and flanges. 


meets ease For a copy of Vogt Catalog F-9 address Dept. 24-FPE: 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Lovis, Charleston, W. Va., Cincinnati, San Francisco 


Piont Equipment — Steam 


DROP FORGED STEEL 


Fittings 
and Flanges 
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Now- 
“engineered ’ 
power 


for switchgear-control 


lighting \5¢4 2) auxiliary power 


Compact, modern-design 
“power plants’’ engineered 
for specific applications! 
& C & D PlastiCals and 
PlastiCells give you completely 
dependable power— 


, L A S T | C A L where power must not fail ! 


and PlastiCal—with lead-calcium 
grids for maximum life— 


P L A S T C E L L is conservatively engineered 


for at least 25 years in full-float 
B AT T F ~ | ES service. PlastiCell—with 
high-tensile alloy grids— 
has a projected life of 14 years 
in float service. 





WITH BOTH PLASTICAL AND PLASTICELL YOU GET SUCH ADVANCED C&D DESIGN EXTRAS AS: 


1 Extra-long life—exclusive design combines advantages of both sus- 
pended and supported plate construction. 

2 Triple insulation—thick Fiberglas mat, microporous separators, and 
perforated Koroseal retainer. 
Saftee-Vent—outstanding C & D development that prevents acci- 
dental battery explosions. 
Crystal-clear plastic jars—heat-resistant and hermetically sealed. 
Plastite Post Seals—for easier maintenance, and at the lowest life- 
time cost. 

Write for C & D Specification Bulletins: 


CP-536 Rev. 1 on PlastiCal Batteries 
CP-537 Rev. 1 on PlastiCell Batteries 


BATTERIES, INC. 
Ph. 


Industriol Batteries since 1906 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES FROM COAST TO COAST 
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requirements; alkalinity relationships; spe- 
cific gravities; chemical reactions. Avail- 
able to qualified power engineers, please 
state your job title when requesting this 
The Permutit Co 


215 For Feedwater Analysis — Bul 
letin 148BP contains a technical discussion 
of manufacturer’s analyzers for determi- 
nation of dissolved oxygen and hydrogen 
in feedwater. Discusses both O and H 
units as to function, ranges, accuracy. 
Cambridge Instrumeni Co., Inc. 


216 For Industrial Water Soften- 
ing — Greensand, zeolite and resinous ex- 
change water softeners are described in 
8-pp Form 8-105. Discusses features and 
applications of each of these basic types 
and illustrates some installations. Includes 
capacity data and general specifications. 
Also describes and pictures controls for 
water softeners, pressure filters and deion- 
izers. Illinois Water Treatment Co. 


217 pH and Chlorine Control — 
The 12th edition of company’s handbook 
‘‘Modern pH and Chlorine Control,” 
100-pp, incorporating theory and practice 
of colorimetric analvsis, serves as a refer- 
ence for quantitative determination of pH, 
chlorine, phosphate, nitrite,"sulfate, hard- 
ness and other tests. Slide comparators 
and complete test kits are illustrated. In 
addition to standard pH determinations, 
methods are outlined for quantitative an- 
alyses of phosphate, calcium, magnesium, 
silica nitrate hardness in feedwater. Avail- 
able to qualified power engineers. W. A. 
Taylor Co. 


218 Feedwater Treatment — Proc- 
ess Bulletin Bl, ‘Treatment of Boiler 
Feedwater by Direct, or Internal Method,”’ 
discusses advantages of direct treatment, 
as a complete treating program or as a 
supplement to external systems. Explains 
why direct treatment is convenient, eco- 
nomical and complete, and points out how 
it improves steam quality and reduces 
boiler maintenance costs and downtime 
National Aluminate Corp 


219 Carbon Dioxide Measurement 
— Technical Paper 133, 16-pp, discusses 
determination of CO: in water by conduc- 
tivity measurements. Describes a new 
method developed for the determination 
of carbon dioxide which is applicable to 
analysis of waterside deposits, treatment 
chemicals and organic carbon in water 
W. H. & L. D. Betz. 


VALVES, TRAPS, PIPING AND 
ACCESSORIES 


220 Check Valves— Twenty -pp 
Catalog 30 presents company’s line of 
tilting-dise Rew: valves made in iron, 
bronze and steel for working pressures to 
3000 psi. Explains operating principles of 
tilting dise construction, discusses closing 
without slam, reduced loss of head, other 
advantages. Includes construction details, 
sizes. The Chapman Valve Mfg. Co 


221 = Lubricated Plug Valves — Cat- 
alog PV-24, 36-pp, shows in detail a line 
of iron and steel lubricated plug valves 
Many illustrations of the single, screwed 
and bolted gland type valves are shown, 
including photos, sectional and detailed 
drawings. Also included is physical data 
on dimensions. The Wm. Powell Co 


222 General Purpose Valves — Sup- 
plement No. 1 to Catalog F-9, 32-pp, 
offers complete information on company’s 
series of general purpose drop forged steel 
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Because the Western Precipitation Corporation 


The industry's 
most experienced 
organization 

in dust, fume and 
fly ash recovery 


stands alone in its years of continuous 
leadership in the complex science of recovering 
suspensions from industrial gases, Western 
Precipitation installations, quite naturally, are 
recognized throughout the world 


—as near as your telephone! as the best obtainable. . . 






















































































@ Western Precipitation was 


@ Almost a half-century ago— 
in 1907 to be exact—Western 
Precipitation installed the first 
commercial application of the 
now-famous Cottrell Electrical 
Precipitator—and has more 
know-how, more varied experi- 
ence and application back- 
ground in world-wide installa- 
tions in this type of equipment 
than any other organization, 
domestic or foreign. 


M@ Many years ago Western 
Precipitation was first again 
with the multiple small-diameter 
tube type of cyclonic collector 
—the type with higher centrifu- 
gal forces for greater recovery 
efficiencies. And through the 
years, Western Precipitation 
engineers have continuously 
led in new advancements, new 
refinements in the mechanical 
recovery field as well as in e/ec- 
trical recovery methods. 


.only Western Precipitation has had such 


the first to combine Electrical 
and Mechanical recovery ad- 
vantages in one compact, co- 
ordinated system—the CMP 
(Combination Multiclone—Pre- 
cipitator) Unit. This equipment, 
offering almost constant col- 
lection efficiency despite vary- 
ing gas volume, requires years 
of experience in both electrical 
and mechanical recovery meth- 
ods for proper operating ‘‘bal- 
ance”. 





extensive experience in basic recovery methods ! 


These are only a few of the many important reasons why a Western Precipita- 
tion installation is recognized as the best obtainable. This unequalled know-how 
is quickly available throughout the major industrial areas of the United States 
and Canada from strategically-located, fully-staffed offices and field representa- 
tives, as shown at right. There's one as near as your telephone. 

So before you finalize any dust, fume or fly ash recovery plans, be sure to find 
out the vital extra advantages offered by Western Precipitation Corporation! 


SD 


COTTRELL Electrical Precipitators 
MULTICLONE Mechanical! Collectors 
cmP Combination Units 
DUALAIRE Reverse-Jet F 

HOLO-FLITE Processor 


For literature describing Western Precipitation’s 
unique background of experience and advance- 
ments, phone, wire or write our nearest office. 


Designers and Menuinatarers bf Equipment for Collection of Suspended Material from Gases 
d Equipment for the Process Industries 


Main Offices: 1029 West NINTH STREET, LOS ANGELES 15, CALIFORNIA 


Chrysler Building, New York 17 « 1 North La Salle Street Building, Chicago 2 « Oliver Building, 
Pittsburgh 22 « 3252 Peachtree Road N. E., Atlanta 5 * Hobart Building, San Francisco 4 
Precipitation Company of Canada Ltd., Dominion Square Building, Montreal 
Representatives in all principal cities 


| Western Precipitation Corporation 
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ONE OF THE GARLOCK 2,000 


WET AND DRY 
TESTS PROVE... 


% LOSS IN GAUGE 
- 


GARLOCK 662 i a 


Competitive Materials 


GASKET MATERIAL Chart shows loss of thickness after alter 


nating wet and dry exposure tests 
Garlock 662 returns to within 1% of origi 
does not shrink nal thickness. No. 662, made from a cork 
paper base impregnated with a synthetic 
rubber, is dimensionally more stable than 
A) beater process sheet with synthetic 


or change shape rubber binder, (B and C) sheets saturated 
with glue-glycerine binder 

Here’s convincing proof that gaskets of Garlock 662 can stand vary- 
ing climatic conditions without drying, shrinking, or hardening. The 
gaskets illustrated were subjected to a 24 hour alternating wet and 
dry test for weeks, then conditioned at room temperature. As the 
photo and chart at right show, 662 gaskets returned to their original 
shape and to within 1‘% of their original thickness. Competitive types 
hardened, twisted, and shrank as much as 8%. No wonder so many 
companies are specifying 662 for use against gasoline, water, and oil 
at temperatures up to 300°F. It is approved by Underwriters’ Labora- 
tories, Inc. for use against hazardous liquids. 
And longer-lasting 662 Gasket material is only one of “the Garlock 2,000”... 
two thousand styles of gaskets, packings, and seals to meet all your needs, It’s 
the only complete line. It’s one reason you get unbiased recommendations from 
your Garlock representative. Call him today or write for Bulletin AD-146, 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada, 


GCFrannocx 


Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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valves, gate, globe and angle types, sizes 
4 through 2 in. Includes descriptions of 
each type along with drawings showing 
component parts. Dimensions and other 
specifications are tabulated, and a pres- 
sure-temperature ratings table is included. 
Henry Vogt Machine Co. 


223 Valve Charts — Now available 
to power engineers are three well-organized 
wall charts on valve types, selection and 
protection. “How to know valves’’ covers 
four main types of valves from the stand- 
points of their appearance, inside con- 
struction, service intended, operation and 
use. ‘‘How to select valves’ discusses five 
major factors involved in the choice of a 
valve fluid, temperature, pressure, size 
and function. ‘‘How to protect valves’’ 
written in “do and don’t” style covers 11 
important points in valve installation, op- 
eration and maintenance. R-P & C Valve 
Div., American Chain & Cable Co., Inc 


224 To Get at Those Valves — This 
little folder describes a sprocket rim with 
chain guide. The rim adjusts to fit all 
valve wheels. Babbitt Steam Specialty Co. 


225 Regulating Valves — Bulletin 
5305 describes double seated diaphragm 
regulating valves for use with control 
instruments, outlinging special features of 
the valves, particularly the “flow line”’ 
contoured-body engineered for high ca- 
pacity at low pressure drop. Leslie Co. 


226 Pump Valves — Key features of 
company’s line of pump valves are out- 
lined in 6-pp Bulletin V-112. Includes 
cutaway view showing design features, 
standard materials table, and a table of 
standard pump valve sizes. Sims Pump 
Valve Co., Inc. 


227 Choosing the Right Valve — 
Presenting valve selection as a matter of 
matching the valve’s service characteristics 
with service requirements of the job, this 
practical 20-pp booklet explains and illus- 
trates basic design features of gate, globe 
and check valves. It tells, in non-technical 
language, how each of these valve types 
works, and where it is suited for use. 
Disc, stem connection, bonnet and bonnet- 
joint characteristics are discussed and il- 
ustrated. Crane Co. 


228 Boiler Blow-Off Valves — Bul- 
letin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, Y 
valves and duplex units specifically ' de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co. 


229 Steel Gate Valves — Four types 
of Hancock general purpose steel gate 
valves for process and power piping sys- 
tems are described in illustrated Bulletin 
202 C, 12 pp. Material specifications, di- 
mensions given, also service pressure rat- 
ings. Manning, Maxwell & Moore, Inc. 


230 Steam Trap Selector — Twelve- 
pp Bulletin T-9 is designed specifically to 
aid in selection and application of steam 
traps on chemical processing equipment. 
Features a foldout piping diagram for 22 
pieces of typical processing equipment — 
each showing recommended steam trap 
and piping arrangements. Also contains 
selector tables. Yarnall-Waring Co. 


231 Steam Trap Book — Catalog J, 
44 pp, serves as a manual of trapping prac- 
tice. Includes a catalog section giving 
physical data and prices on cast semi-steel 
and forged steel inverted bucket steam 
traps, compound steam traps and ball 
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® 
Corrosion 
in boilers, steam 
and return lines... 


with this Stickle 
deaerating 
feed water heater 





SAVES STEAM 
Vent Condenser releases 
only air and contaminated 
gases to atmosphere 

















NO CONTAMINATION 
Counterflow of steam and 
water prevents reabsorp- 
tion of oxygen 



















SELF-CLEANING 


There is no need for re- 
movable baffles or trays 











Stickle Baffle Spray Type Decerating Feed 
Water Heaters stop corrosion by removing 
destructive oxygen and carbon dioxide 
from boiler feed water... reduce fuel 
costs and boiler strain. Vertical and hori- 
zontal models. Capacity range: 3,000 to 
300,000 pounds per hour. The latest de- 
velopment in more than 59 years of build- 
Ing feed water heaters. 


FREE CATALOGS! 


S-217 ... Baffle Spray Type Deaerating 
Feed Woter Heaters 
117... Open Coil Feed Water Heaters 


STICKLE STEAM SPECIALTIES CO. 
224] Valley Ave. Indianapolis 18, Ind. 


Stickle 


Equipment 


1 Cuts the cost of steam 


NM 
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WHICH OF THESE CHARACTERISTICS 
ARE ESSENTIALS 
ON YOUR REMOTE CONTROL JOBS? 


Accuracy ... High Load Capacity 


... Adaptability ... Freedom from ¢ 


Trouble... Long Life... Flexi- 
bility ... these are some of the 
qualities of ACCO TRU-LAY PUSH-PULL 
FLEXIBLE CONTROLS that have made 
it possible to improve the operation 
of literally hundreds of mechanical 
products (list on request). Full de- 
scription of this versatile REMOTE 
CONTROL is given in our DATA FILE 
available for your further study. 


ACCURACY is inherent in the basic 
design, and in the standards of qual- 
ity and precise dimension that con- 
trol the manufacture of TRU-LAY 
PUSH-PULL CONTROLS. These are 
precision products, not gadgets. 


VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well . . . HOT jobs on jets and indus- 
trial furnaces...COLD jobs down 
to —70° F.... WET jobs (the con- 
duit can be completely immersed) 
. .. DIRTY jobs . . , ABRASIVE jobs .. . 
CORROSIVE jobs... HEAVY, TOUGH 
jobs up to 1,000 lbs input... LIGHT 






DUTY jobs... REMOTE jobs 150 feet 
or more from the control point... 
these units are frequently and suc- 
cessfully used in conjunction with 
electric, hydraulic and air controle 
...are thoroughly effective under 
almost any operating condition. 

“SOLID as a rod but FLEXIBLE as a wire 
rope” aptly describes TRU-LAY 
PUSH-PULL CONTROLS. This flexi- 
bility provides positive, remote 
action whether anchorages are fixed 


or movable... it damps out noise 
and vibration—protects delicate 
instruments ...it permits ease of 


handling and shipping even when 
assemblies are 100 or 150 feet long 
...it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 
parts and by making it possible to 
snake around obstructions. . . 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 





TRU-LAY PUSH-PULL MECHANICAL LINKAGES 





4 





One Moving Part 
Life-Time Service 
Life-Time Accuracy 
Low over-all Cost | 


MMT TTT Li 















ste: Aion bras 


ADAPTABILITY to all sorts of 
mechanical situations explains, in 
large measure, the wide-spread ap- 
plication of TRU-LAY PUSH-PULLS. 
Standard anchorages, fittings and 
heads have been designed that meet 
requirements on approximately 
80% of the installations. Simple 
modifications of these standards, or 
minor changes in your own design, 
cover almost every special situa- 
tion. Our engineers have the know- 
how on such matters. 

FREEDOM FROM TROUBLE and LONG 


LIFE are assured even under excep- 


Bee hee econ 


Many Parts 
Many Points 
of Wear 
Increasing 
Back-Lash 
Loss of 
Accuracy 
Vibration 
Rattles 













tionally adverse operating condi- 
tions because of such things as... 
full protection of the flexible, inner, 
working member by the tough flexi- 
ble conduit ... lubrication of the 
inner, working member for life dur- 
ing assembly... seals that keep 
moisture, dust and other foreign 
matter out of the unit...cold 
swaging of fittings that makes them 
integral parts of the control unit. 
(Full construction details in our 
DATA FILE). We have never heard of a 
TRU-LAY FLEXIBLE PUSH-PULL CON- 
TROL wearing out in normal service. 


Whether your interest is in a single application of this versatile PUSH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will 
answer your further questions, and will also provide you with the 
means of defining to us the application you may be interested in. 


hesllesi. 


and b 


klets in the DATA FILE 





The six 


co will answer all your further questions. Write for your copy. 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


( A 601-m Stephenson Bldg., Detroit 2 
rY 2216-M South Garfield Ave., Los Angeles 22 - 929-M Connecticut Ave., Bridgeport 2, Conn. 
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THIS GUIDE shows you 


how to absorb 


PLEX oy "666.6, 
- 4Oemr, x | 


Piping motion with 
> Ged. be 
EXPANSION JOINTS 


FLEXON® 
EXPANSION 
JOINTS 


FREE FLEXING TYPE — 
Available in sizes from 
E through 48”, 1D. in 
copper or stainless steel 
Suitable for pressures 
from vacuum to 50 psi 
and temperatures from 
sub-zero to 850 F 


CONTROLLED FLEXING 
TYPE — Available in sizes 
from 3” through 48”, 1.D 
with copper or stainless 
steel pressure carrier and 
cast iron control rings 
Suitable for vacuum to 
high pressure ranges and 
temperatures from sub 
zero to 850° F 


SPECIAL TYPES—A vari 
ety of assemblies are 
available for special re- 
quirements including spe 
cial very high pressure 
units for pressures to 
5500 psi. For recommen 
dations send an outline 
of your requirements 


FLEXON 


Here is the authoritative handbook on piping 
design and layout. Gathered together in this 
one easy-to-use booklet is a wealth of compre- 
hensive, up-to-date information on modern 
methods of absorbing pipe motions. Included 
are thorough discussions of types of motion, de- 
sign considerations and physical characteristics 
of expansion joints, anchoring and guiding, 
typical piping layouts, thermal expansion ta- 
bles, safety factors and many other important 
elements vital in piping layout. 

Complete specifications are given on all 
types of Flexon Expansion Joints. These units 
contain no packing, therefore require no main- 
tenance. Wherever motion or misalignment is 
present in pipelines you can install Flexon 
Expansion Joints and forget them. 

Much of this data is available only in the 
Flexon Expansion Joint Design Guide. Copies 
are available without charge. Write for yours 
today. 


EXPANSION JOINT 


| 
s EJ-24 
Flexonics” cael 


DIVISION 


1374 S. THIRD AVENUE, MAYWOOD, ILLINOIS 





QUALITY 


ear 


FORMERLY CHICAGO METAL HOSE CORPORATION 


Manufacturers of flexible metal hose and conduit, expansion 
joints, metallic bellows and assemblies of these components. 


In Canada: Flexonics Corporation of Canada, Ltd., Brampton, Ontario 
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float air and air relief traps; a handbook 
section explaining how to calculate con- 
densate loads and select traps for all 
classes of equipment; a maintenance sec- 
tion explaining trap installation, as well as 
trouble-shooting and repair. Armstrong 
Machine Works 


232 Expansion Joints — Rubber ex- 
pansion joints for relieving strains and 
stresses in piping, absorbing vibration, and 
eliminating noise are the subject of &pp 
Form AD-137. General advantages of rub- 
ber expansion joints are presented, and 
spool-type, U-type and rectangular-type 
joints are described as to construction and 
intended services. Also provided is catalog 
sheet on all-Teflon joints and Teflon-lined 
rubber joints. The Garlock Packing Co 


PUMPS, COMPRESSORS 


233 Controlled Volume Pumps — 
Bulletin 953, 24-pp, describes and illus- 
trates use of controlled volume pumps 
in industrial water treating systems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
treating systems are presented through 
text and diagrams; and an analysis of 
boiler water treating systems, cooling 
water treating problems, and systems for 
waste and sanitary water treatment in- 
cluded. Milton Roy Co. 


234 Boiler Feed Pump — Bulletin 
08B7899, 16-pp, describes design features 
and principal advantages of company’s 
barrel type boiler feed pumps. Shows why 
balanced thrust design gives radial and 
axial balance for greatest reliability and 
for smooth operation and longer pump 
life. Allis-Chalmers Mfg Co. 


235 Steam Pump Care — Bulletin 
G-2280, ‘‘How to Install and Take Care 
of Steam Pumps,” is a 24-pp booklet 
containing a step-by-step series of 88 
illustrations showing how to increase the 
service life of all types of steam pumps. 
It offers 28 tips on proper installation of 
the pumps, 54 tips on care techniques 
Section on installation provides informa- 
tion on suction, packing the pump, start- 
ing it, and ont shooting. Section on 
maintenance deals with such subjects as 
steam valves, liquid piston and rod, piston 
pots. liners, gaskets and many others 
Vorthington Corp. 


236 For Abusive Pumping Jobs — 
Catalog 4906, 36 pp, covers centrifugal 
pumps for wide industrial use and espe- 
cially adapted to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 
pump; a horizontal shaft, single-stage, 
rear-entrance automatic priming pump; 
vertical shaft pumps with standard, over- 
head and quill bearings for wet pit appli- 
cations. Nagle Pumps. 


BOILERS, GENERATORS 
237 Packaged Boilers — This 16-pp 


illustrated catalog describes manufactur- 
er’s new Type VP package bo'ler. Follow- 
ing a section of background information 
is an outline of the principal design fea- 
tures of these boilers, which are shop as- 
sembled and provide steam capacities from 
4000 to 40,000 Ib per hour. Space require- 
ments are shown in a table along with 
typical specifications. Describes control 
system. Combustion Engineering, Inc. 
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WILLIAMS-HAGER 
FLANGED 


CHECK VAL‘YES 


Providing dependable protection 
against damage from “surge pres- 
sures,” these Silent Check Valves may 
be installed in horizontal, vertical and 


angular positions. 
Write for Bulletins: 


No. 654 on the Valves 


No. 851 on Cause, Effect 
and Control of Water 
Hammer 


THE WILLIAMS GAUGE CO., INC. 


143 Stanwix Street 
Pittsburgh 22, Pa. 
Our 70th Anniversary « 1886-1956 
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LITHIUM CORPORATION 
PLANT AT 
BESSEMER CITY. N. C. 


a” 
30, Fi ewer ——— 


Industry's blistering pace demands... 
ALL-OUT BOILER PERFORMANCE 
LIKE LITHIUM CORP. IS GETTING 





Lithium, the “Horatio Alger” metal, 
is making an impact on every segment 
of industry...and Lithium Corp. of 
America’s plant at Bessemer City, 
N.C. is meeting the mushrooming de- 
mand by peak load refining. This 
processing requires high pressure 
steam for vacuum jet equipment, a 
load of 60,000 lbs. per hr. at 140 psi. 
on the two Bros Packaged Boilers. 
This peak load boiler performance 
is important, of course. Another big 
point in the Lithium plant boiler 
room is nominal maintenance; water 
tube inspection of these Bros boilers 
after 15 months of near-capacity op- 
eration showed no scale formation. 
That’s the kind of performance that 
makes a real hit with boiler engineers; 
yet Bros-engineered flexibility and 


economy pay off in the front office, 
too. Here’s why: 

Complete factory-assembled units. 
Bros Packaged Boilers are self-con- 
tained units, easy to transport and 
easily installed at low cost. They go 
on-the-line with simple service con- 
nections ...no time or money wasted 
on slow, costly erections at the plant. 
These boilers quickly respond to vary- 
ing loads; they supply steam require- 
ments often expected only of larger, 
more expensive boiler equipment. 
Capacities range from 4,000 Ibs. 
steam per hour and up. Whatever 
your steam needs, Bros has the pre- 
cise Packaged Boiler for the job. 
These units burn oil, gas, or both. 
Equipped with fully automatic, semi- 
automatic or manual controls. 


WRITE TODAY for your free copy of the 
Bros Packaged Boiler brochure. 


WM. BROS 
BOILER & MFG. CO. 
POWER DIVISION 





R0) 1057 Tenth Ave. S. E. 
Mi polis 14, Mi t 
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THE 


‘compleat” 


STACK 


SSS 


INTEGRATED FAN, BREECHING 
AND STACK SELF SUPPORTING 


P-D’s single responsibility for draft pro- 
duction greatly simplifies your engineering 
problems. 

P-D Fan Stacks are a completely in- 
tegrated apparatus, consisting of I-D fan, 
breeching, and stack in a single unit. 
Straight through breeching assures high, 
predeterminable efficiency. Structural steel 
requirements are reduced and installation 
is simplified. Stack may be mounted directly 
on boiler steel where desirable. 


Three basic types provide a wide latitude 
in application: 


TYPE 1 — Single I-D fan handles total 
gas. 

TYPE 1A Twin I-D fan for widely 
varying loads ... as a standby fan... 
or for handling two boilers with a single 
stac k. 


TYPE 3 A small fan ejector in throat 
of stack handles portion of gas only. 
Patented tuyere controls ejector nozzle 
for load variation. 


P-D Fan Stacks will give you substantial 
savings in original investment and instal- 
lation costs. Write our Project Engineers 
today. Ask for Bulletin 1-PDC-1 


Project Engineers 
THE THERMIX CORPORATION 
GREENWICH, CONN. 


(Offices in 38 Principal Cities) 
Conedion Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


Designers and Manufacturers 


PRAT-DANIEL CORPORATION 


SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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238 Compact Generator — This 
bulletin deseribes a packaged water tube 
generator, company’s Type DK, available 
in units for 8400 to 45,000 lb of steam per 
hour. Gives features, size and capacity 
data on these boilers which are designed 
to require less space than many water 
tube units. E. Keeler Co 


239 Steam Generators — IIlus- 
trated Bulletin SB43, 20 pp, describes 
company’s VL fac tory assembled genera- 
tors combining 2-drum water- type boiler, 
integral water cooled furnace, brick work, 
insulation and steel casing. A large cut- 
away illustration shows design details, and 
gas travel. Erie City Iron Works 


240 Improved Steam Generator — 
Bulletin 2000, 28 pp, explains advance de- 
sign features that distinguish this manu- 
facturer’s generator from other unit steam 
generators. Describes and illustrates engi- 
neering differences of component features. 
Also shows how these components are con- 
structed, assembled and tested. Another 
section gives data, and dimensions for the 
units which range from 20 to 6000 hp. 
Preferred Utilities Mfg. Corp. 


241 Steam Generators — Bulletin 
55-1, 22-pp, describes company’s products 
and services, including not only steam 
generators but also custom metal fabrica- 
tion. There are many photos of boilers in 
various stages of assembly. Engineering 
drawings of boilers producing up to 500,000 
lb of steam per hr on standard fuels are in- 
cluded, as well as illustrations of units for 
waste heat application and those designed 
to utilize refuse for fuels wood chips, 
coffee grounds. The Wickes Boiler Co. 


242 Standard Boilers — Eight-pp 
Bulletin WT-8 describes company’s “S’ 
series of boilers with capacities ranging 
from 10,800 to 50,000 lb. Lists data and 
specifications on each of the models and 
sizes, and = usses general design features 
and special ‘‘S”’ type construction features 
Wm. Bros Boile r k Mfg. Co 


243 Water Tube Boilers — This 12- 
pp catalog describes packaged water tube 
boilers, capacities to from 8000 to 50,000 
lb per hour. Interesting as well as informa- 
tive, this booklet uses color and illustra- 
tions to amplify text. Gives complete data 
and dimensions for boilers designed for 
firing oil or gas or both. Superior Combus- 
tion Industries, Inc. 


244 Packaged Generators — Bulle- 
tin MH 3-54, 14-pp, gives detailed cover- 
age to company’s Type MH packaged 
water tube steam generators which are 
furnished for oil or gas firing or both, with 
automatic, semi-automatic, or manual con- 
trols. Included are: cutaway illustrations, 
installation photos, tube arrangement lay- 
outs, construction details, auxiliary equip- 
ment, dimensions. Union Iron Works. 


245 Automatic Boilers — Bulletin 
BE-4 describes operation and advantages 
of Continental automatic boiler’s spinning 
gas technique a method of obtaining 
maximum heat transfer with a simplified 
design. Shows cutaway view of boiler con- 
struction; illustrates hinged doors and 
method of injecting air through static, 
turbine-like vanes into burner. Boiler En- 
gineering & Supply Co., Ine. 


246 Shop-Assembled Boiler — Six- 
teen-pp Bulletin G-76 completely de- 
scribes and illustrates company’s Type 
FM water-tube integral-furnace boiler, 
made in standard sizes from 2900 to 
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For long, trouble-free service... 


40 SNOISIAIG 


H. K, PORTER COMPANY, INC. 


September, 1956 


AIR extra lightweight, highly flexible hose for heavy duty 
work. Resists weather damage and abrasion. Non-porous tube 
of oil resistant rubber compound. Rugged Neoprene cover. 
Ideal for almost any hose installation. 


FIRE Resilient, fiat-folding hose saves space and gives 
long service in interior fire protection. Highly flexible and re- 
sistant to cracking. Leak-proof tube bonded to strong single 
jacket cover. Recommended for institutions, offices, ships, etc. 


STEAM Many times stronger than wrapped fabric hose 
for general steam-handling jobs. Also lighter, more flexible 
and kinkproof for easier handling. Steel wire and glass rein- 
forcing insures extra safety. Resists high pressures up to 
388° F. 


WELDING jo twisted, tangled lines. Two lines are 
securely bonded together to form a single, safe hose unit. Kink- 
free and resistant to welding gases. Stands up to lots of drag- 
ging across rough surfaces. Especially effective on portable 
welding dollies. 


WATER Fro long wear and outstanding value, this 
easy-to-handle hose has what you need. Reinforced with mul- 
tiple plies of high tensile yarn, it takes higher than usual work- 
ing pressures. Cover stands up to weather extremes without 
cracking or peeling. 





Save time and money. Call your Quaker-Quaker Pio- 
neer distributor first, when you need hose or other 
industrial rubber products. You'll find him prompt, 
dependable. 











H. K. PORTER COMPANY, INC. 
QUAKER RUBBER DIVISION 


Philadeiphia 24, Pa. 


QUAKER PIONEER RUBBER DIVISION 


San Francisco 7, California 
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Combination Rubber Seat Butterfly Valves 
and Expansion Joints in condenser circu- 
lating water service at the Green Bay Plant, 


Wisconsin Public Service Corporation. 


GREEN BAY...Combines Butterfly Valves 


with expansion joints for new economy 


Drop-tight shutoff, plus provision 
for pipeline expansion and ease 
of assembly are provided here in one 
compact Pratt unit. By combining the 
Butterfly Valve with the expansion joint, 
space requirements are minimized and 
maintenance (and initial cost) of one set 
of flanges and bolts is eliminated. This is 
a typical Henry Pratt engineering job— 
the mechanisms are the simplest avail- 
able for economy and minimum 
maintenance, and they are carefully 
designed and built for peak efficiency 
and operating ease. 

Henry Pratt pioneered the use of Rub- 
ber Seat Butterfly Valves in power 


HENRY 


PRATT 


plants. Combined with permanently 
drop-tight shutoff, the inherent simplicity 
and compactness of this valve permitted 
a new concept of large-diameter valv- 
ing by power plant engineers. 

Pratt Rubber Seat Butterfly Valves grew 
with the Power Industry for thirty years, 
and today are being installed in mod- 
ern, nuclear power plants. For valve 
design—with imagination—see 
Henry Pratt. 


NEW! Latest, most accurate pressure drop 
and flow data, conversion tables, discussion 
of butterfly valve 
theory and 
application plus 
other technical 
information. 
Write for 
Manval B-2G. 


SEAT 


Putterfly Valves 


Henry Pratt Company, 2222 S. Halsted St., 


Chicago 8, Ill. Representatives in principal cities 
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28,000 lb of steam per hr, pressure to 
250 psi. The Babcock & Wilcox Co. 


247 Packaged Generators — This 
16-pp catalog covers a new series of pack- 
aged steam generators in sizes from 10,000 
to 46,000 lb of steam per hour. Gives ca- 
pacities, dimensions, construction features 
Instrumentation is discussed. Illustrations 
include sectional drawings and installation 
photos. Booklet also provides a selection 
chart covering firing equipment and con- 
trols. Foster Wheeler Corp. 


MECHANICAL POWER 
TRANSMISSION 


248 v-S Drive Selection Tips — 
Bulletin 20P50, 44 pp, carries handy 
multi-color tables for quick and easy se- 
lection of variable speed Texrope drives. 
In addition to providing these tables for 
A, B, C and D section variable speed 
drives, booklet includes information on 
design features, drive principles, horse- 
power rating tables for A, B, é. D, and E 
section belts, a speed range table showing 
variation in rpm when using two Vari- 
Pitch sheaves in combination. Allis-Chalm- 
ers Mfg. Co. 


249 Fluid Drives — Bulletins 9419 
and 9519 are an illustrated catalog and 
selection guide on company’s new Type 
VS Class 2 Gyrol fluid drives. Catalog dis- 
cusses advantages and applications of the 
drives, covering speed control, power sav- 
ings, simplified installation, ete. A sec- 
tional view shows construction and prin- 
ciple of operation. Dimensions for six 
sizes of drives are provided. Selection 
guide consists of tables indicating proper 
drive to use. American Blower Corp. 


250 Speed Reducers — Design and 
operation advantages of company’s line 
i Torque-Arm speed reducers are out- 
lined in 28-pp Bulletin A-637. Includes 
selection tables for double and single re- 
duction units, bore dimensions and bush- 
ings, data on overload releases, flange 
mounted speed reducers, and recom- 
mended V-belt drives. Dodge Mfg. Corp. 


REFRACTORIES, INSULATIONS 
251 Refractory Concrete — Basic 


| information on recommended practice for 
| mixing and placing refractory 


concrete, 


ceramic, and 


used in the metal, power, 


| petroleum refining industry as a material 


to withstand service temp to 2600 F or 
more, is presented in this 16-pp manual. 
Sections are devoted to special properties 
of refractory concrete, aggregates, refrac- 


| tory insulating concrete, and structural 
| design. 


Universal Atlas Cement Co. 





When ordering catalogs, allow 
time for us to relay your requests 
to the manufacturers—and for 
them to mail out copies. Remem- 
ber, manufacturers are often 
swamped with catalog requests. 











Insulations, Refractories — 
This 20-pp catalog features thermal in- 
sulations and refractories for general in- 
dustrial applications. Organized for quick 
reference, catalog provides information on 
composition, physical and nace ate 
erties and sizes of the various products 
Lists chief advantages, covers materials 
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COMPARATORS 





“REDUCES. WASTE 





Help determine 
EXACT amounts of 
chemicals needed 
for adjustments 


By making accurate colorimetric 
tests of pH and phosphate con- 
tent with Taylor Comparators, 
you can be sure of determining 
the exact amounts of chemicals 
needed to control scaling, corro- 
sion and priming in boilers. Tests 
can be made in minutes—no ex- 
perience is needed. Just fill test 
tubes with sample, add reagent 
to center tube and move color 
slide across until colors match. 
Even complete water analysis 
is only a little more detailed with 
the Taylor Water Analyzer. 

Water hardness may be deter- 
mined with the ease and accuracy 
of an alkalinity titration with 
the Taylor Total Hardness Set. 


Poe 





Taylor liquid color standards 
carry an unlimited guarantee 
against fading. There’s no chance 
of mechanical inaccuracy. Each 
complete set of standards is 
mounted in a lightweight, plastic 
slide, eliminating the need for 
handling fragile, single standards. 


SEE YOUR DEALER for Taylor sets, or 
write direct for FREE HAND- 
BOOK “Modern pH & Chio- 
rine Control.” Gives theory 
and application of pH con- 
trol, and illustrates and de- 
scribes complete Taylor line. 


W. A. TAYLOR “:° 
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For this damaged tube ... 


























<> FLOWRITES 


INSURANCE AGAINST TUBE TROUBLE 


Millions of times, in 25 years of service, under all conditions, 
FLOWRITES have proved they prevent tube end erosion. Conseco 
Flowrites are short molded nylon or metal tubes, inserted in the 
entrance end of condenser tubes. They are made of molded nylon 
or same metal as the tube itself. Eliminate gas and air pockets; 
prevent tube plugging; assure uninterrupted increased flow of 
water. Flowrites cost about 90% less than retubing; also prevent 
loss of revenue during plant shutdown. Flowrites are easy to 
install and repair, and are GUARANTEED. Write for special 
descriptive BULLETIN with M.I.T. Laboratory Report. 





CONSECO UNIVERSAL GEAR BEVEL JOINTS 


Solve shaft line-up problems; save on instal- 
lation costs; reduce operating accidents. Posi- 
tive transmission of torsion regardless of shaft 
angle, from 0° to 135° on vertical center line, 
or from 0° to 360° on horizontal center line. 
Capacity 1580 to 4938 inch pounds at 49 rpm. 
Five standard sizes for shaft diameters of 2”, %”, 1”, 1%", and 12”. Special shaft lengths 
to order. 





Other specialties include: coils for feed water heaters and evaporators, Conco cleaning guns 
and plugs, condenser ferrules, detectaleak tube testers, fibre plugs, metallic and fibre packing 
for condensers, Wizard condenser injectors, etc. 


@ WRITE US FOR SPECIAL BULLETINS @ 

















CONSECO SERVICE 


Conseco Service for repair or maintenance of any type or make 
of tubular equipment is at your service any day, any hour, Sun- 
days, holidays anywhere in the country. Just wire or ‘phone our 
Service Department. 


CONDENSER SERVICE '& ENGINEERING CO., INC. <i 


Tre 
ue 
Designers and Builders of Equipment for Power, Refining, Chemical and Marine industries 
Sey) tS = a 158 OBSERVER HIGHWAY 
HOBOKEN, N. J. 
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AE-PP325-856 


PENNS \W/IVANIA 


PUMP AND COMPRESSOR COMPANY 


You Get RELIABLE 


COMPRESSOR 
PERFORMANCE 


with 
Pennsylvania 


AIR CUSHION VALVES 


Pennsylvania compressors 
are designed to earn and 
keep your confidence by 
providing quiet, efficient 
service even under the most 
exacting conditions — and 
with low maintenance cost. 
Actual valve efficiency im- 
proves with use. 


The AIR CUSHION valve 
is tight seating and con- 
structed entirely without 
bolts — without nuts or 
screws that might work 
loose or burn fast; one rea- 
son why Pennsylvania com- 


Sizes 10 to 125 H.P. 


pressors give many years of 
dependable performance. 


All Pennsylvania compres- 
sors have an extra rugged, 
dust and oil tight main 
frame that is completely 
weatherproof. Solid ends 
connecting rod, wedge ad- 
justed crank pin and cross- 
head pin bearing, marine 
type crosshead with shim 
adjusted shoes and force 
feed cylinder lubrication, 
assure performance- 
proved compressors adapta- 
ble to most applications. 


Pressures to 150 PSIG. 


Write for Bulletin A-201. 


PENNSYLVANIA PUMP & COMPRESSOR COMPANY 
Main Office & Works, Easton, Pennsylvania 


EARNING CONFIDENCE SINCE 1920. 


For more data circle 573 on Post Card 


eg te Ay Sven 
wey a" 


for efficient control of temperatures from 
—400 F to 3000 F. Johns-Manville. 


253 Refractory Notes — Included in 
Vol. XV of this company’s Thermogram 
is an illustrated article on a method for 
decreasing hot topping costs in steel mills 
with minimum capital expenditure. An- 
other story tells how bonded brick as 
semblies cut installation time in a coke 
plant. Refractory & Insulation Corp. 


ELECTRICAL EQUIPMENT 


254 Plug-In Busway — Twenty-pp 
Bulletin GEA-6470 describes the factory- 
assembled Flex-A-Power plug-in busway 
system permitting direct connection to 
bus bars for feeding lighting and power 
loads in industrial plants and public build- 
ings. Describes in detail the construction 
and application of this busway system. 
Also lists ratings, weights, dimensions, in- 
stallation data and guide form specifica- 
tions. General Electric Co. 


255 Testing Instruments — Bulle- 
tin 19-56, 16-pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes 
photos and descriptions of each type, in- 
cluding chief features, operating ranges, 
and applications. James G. Biddle Co 


256 on Copper Conductors — 
Publication C-25, 62 pp, is designed to 
help make the selection of bus conductors 
easier. Included in booklet are tables re- 
garding such shapes as channels, venti- 
lated square tubes and round tubes. There 
are tables for other rigid bus conductor 
shapes, also data on bare copper wire and 
cable as well as commonly used alloy 
wires. Also provided is a general discussion 
of copper, its physical and electrical prop- 
erties. Photos illustrate many installa- 
tions. The American Brass Co. 


257 High-Power Batteries — Bul- 
letin CP-538/55 covers company’s line of 
Hi-Power batteries for use in the control, 
switchgear, emergency lighting and auxili- 
ary power fields. Includes data on battery 
ratings and capacities, details of design 
and construction, dimensions, weights and 
types of containers. C & D Batteries, Inc. 


258 Fuses for All Uses — This re- 
vised edition of manufacturer’s Complete 
Line Folder 3 includes illustrations and 
descriptions of fuses for every — 
Features dual-element cartridge fuses for 
time-lag in protection against overloads, 
and delay renewable fuses and renewal 
links. Economy Fuse & Mfg. Co. 


259 Cable Compound — Test Re- 
sults and service records on an improved 
butyl rubber compound for high-voltage 
cables are announced in 12-pp Bulletin 
EB-27. Covers resistance to ozone, oper- 
ating temperature, high-voltage, dielectric 
strength, aging, insulation resistance, 
mechanical moisture absorption, electrical 
moisture absorption, capacity and power 
factor. Diagrams, charts and tables am- 
plify text. Anaconda Wire & Cable Co. 


INSTRUMENTS AND CONTROLS 


60 Metering and Control Equip- 
ment — Sixteen-pp Bulletin 18 is a com- 
prehensive catalog offering information on 
company’s meters, control equipment and 
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ERNST 


SIGHT FLOW INDICATORS 
“See What Goes On Inside” 


BRONZE, IRON, STEEL, 
STAINLESS STEEL 
Cylinder oath 
Impeller 
FIG. 17-28 
Cylinder 


For insertion into pipe 
FOR EVERY APPLICATION 


FIG. 215 
Flanged 


FIG. 212 
Visibility 
Welding 
Neck or 
Screw 


FIG. E-57 
Double 
Window 


FIG. E-1810 
Rotating Wheel Type 


FIG. E-811 
Flapper 


All sizes up to 6” Send for Catalog 
ERNST WATER COLUMN & GAGE CO. 
LIVINGSTON, N. J. 
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LEFAX 


| 
i TECHNICAL DATA BOOKS | 
POCKET SIZE+ LOOSE LEAF 


Printed on loose leaf, six hole, s 25 
6%4"’ x 3%4"’ bond paper, each i. | 
book contains about 140 pages of 
technical data, presenting condensed, accurate 
and essential data for the engineer, technical 
worker, student and businessman. 





Architecture 
Home Heating 
Illumination 
Electrician's Data 
Builder's Data 
Lumber Data 
Air Conditioning 
Building Construc- 
tion 
Reinforced Con- 
crete 
Piping Data 
Surveying 
Surveying Tables 
Highway Engi- 
neering 
General Math 
Math Tables 
Physics 
Trig-Log Tables 
General Chemistry 
Chemical Tables 
Analytic Chemistry 


Mechanical Draw- 


ing 
Machine Design 
Machinist’s Data 
Mechanics of Ma- 
terials 
Power Transmis- 
sion Machinery 
Thermodynamic 
Table & Charts 
Physical & Ther- 
modynamic Data 
Metals 
Metallurgy 
Hydraulics 
adio 
Television & FM 
Electricity, AC 
Electricity, DC 
AC Motors & Gen- 
erators 
Transformers, Re- 
lays & Meters 


Write for FREE Catalog (over 2000 listings). See 
for yourself how helpful LEFAX can be to you. 
Send $1.25 for each book, or $6 for any five books 


listed above, to: 


LEFAX PUBLISHERS 


Dept. PR-1 


Philadelphia 7, Pa. 
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engineering services. It is written for en- 
gineers in power plants, public utilities 
and process plants. Fifteen measured vari- 
ables common to power and process opera- 
tions form the index for selecting appro- 
priate equipment. Bailey Meter Co 


261 Boiler Feed Control — Bulletin 
1003, a 12-pp catalog on boiler feed regu- 
lators, is illustrated with large application 
photos and detailed schematic drawings 
and charts. Relay and direct operation are 
covered. Case studies of representative 
boiler loads are presented to show stability 
of the Flowmatics in controlling feedwater 
Copes-Vulcan Div., Blaw-Knox Co. 


262 instruments, Controls — Con- 
densed Catalog 1537 offers brief applica- 
tion information on manufacturer’s line of 
instruments. Fully illustrated, covers draft 
and pressure instruments, flow meters, 
liquid levels and pressure gages, CO» me- 
ters, pneumatic transmitters, positioning 
operators, temperature instruments, boiler 
feedwater controls, others. Includes refer- 
ences to detailed literature on each type of 
equipment. Republic Flow Meters Co. 


263 Resistance Temperature De- 
tectors—In 8-pp Publication 3016D 
are described a line of remote temperature- 
sensitive elements for use in indicating, 
recording, controlling and monitoring 
equipment. Operation, application and 
construction details of the resistance tem- 
perature detectors are presented, along 
with specifications and ordering tips. In- 
strument Div., Thomas A. Edison, Inc. 


264 ideas on Push-Pull Controls 
— Included in this ‘‘Idea File’’ are answers 
to a power engineer’s questions on the use 
of push-pull controls. A general informa- 
tion booklet discusses remote control ap- 
plications, explains construction and op- 
eration of company’s Tru-Lay controls 
Separate bulletins are devoted to standard 
| assemblies, bracket-type head controls, 
micro controls and tan! gllacasra controls. 
Automotive and Aircraft Div., American 
Chain & Cable Co., Inc. 


265 Steam Calorimeter — This bul- 
letin discusses an improved U-path calo- 
rimeter combining a throttling, separating 
and re-evaporating calorimeter in a single 
chamber. Explains construction and opera- 
tion of unit. Ellison Draft Gage Co., Inc. 


266 Bi-Color Gage — Bulletin 1174 
gives advantages of company’s Multi-Port 
bi-color gage made for boiler operating 
pressures to 3000 psi. Points out chief 
design features, illustrates construction 
details through photos and drawings. In- 
stallation methods are also treated. Dia- 
mond Power Specialty Corp. 


267 indicating Flow Meter — Bul- 
letin 18-A, 22-pp, discusses advantages, 
construction and operation of company’s 
Type H indicating flow meter. Presents 
technical data on the principles and theory 
of fluid measurement and discusses orifice 
type meters and orifice meter principles 
Offers examples of flow rate ms ulatioas. 
Schematic drawings and diagrams; tabu- 
lated technical data and specifications are 
included. The Meriam Instrument Co. 


268 Solenoid Pilots — Several types 
of solenoid pilots for use with company’s 
regulating valves are described in Form 
1010. Lists reasons for economies in on-off 
control, describes applications, and gives 
type of pilot, material of construction, 
maximum pressure and maximum temper- 
ature for two- and three-way pilots in 
steam, air, gas and liquid service. Sche- 





Follow the example of thousands of ma- 
sonry bit users — large and small — who 
use the WORLD'S ONLY COMPLETE 
LINE OF CARBIDE-TIPPED MASONRY 
BITS — For every drilling requirement — 
to cut time and labor costs — 


Switch to 


New England 


CARBIDE-TIPPED 
MASONRY BITS 


They Make Tough Drill- 
ing Jobs Easy! — Speed 
Work! — Cut Labor 
Costs! Drill Any Size & 
Depth of Hole! 


Even experts are amazed when they first 
learn what New England Carbide-Tipped 
Masonry Bits can do to make tough drill- 
ing jobs simple — and cut labor costs UP 
to 82%! From fast rotary drilling in soft 
and medium hard masonry to the tough- 
est jobs in hard concrete or granite — 
there's a New England Carbide-Tipped 
MASONRY BIT for every kind of job, 
and a bit to fit any make or type of drill. 


IN MASONRY BITS— 
the TIP'S the THING! 


Geb he gy a BITS 


For ROTARY DRILLING of Me- 
dium Masonry — Sizes 7/64" 
to 1/,"" 


Cullens 


ROTARY BITS 

For ROTARY DRILLING 
of Hard Masonry in- 
cluding Hard Con- 
crete and Vitreous 
Tile, Sizes /4"" 7 6” 


For One Man HAM- 
MER DRILLING of 
all Hard Masonry 
and Granite — 
Sizes 3/16"to I," 


DISCOVER THE"'EASY” 
WAY FOR EVERY 
DRILLING JOB! 

Write for our "WHAT 
and HOW" MANUAL. 
It's FREE, and very 
helpful. 


, NEW ENGLAND 


Carbide Tool Co., Inc. 
553 Commercial St. 
Medford, Mass. 


Please send me FREE "WHAT and HOW" 
MANUAL 





NAME 





ADDRESS. 


CITY. ZONE___STATE di 
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matic diagrams of typical applications are 
given. Spence Engineering Co., Ine 


269 Easy Reading Gage — An all- 
hydrostatic remote reading gage for boiler 
water and other liquid levels is described 
in Catalog 500, Section CO. Pictures im- 
proved visibility, other advantages offered 
by this gage, explains operation. The Re- 
liance Gauge Column Co 


270 D-C Amplifier — Twelve-pp 
Bulletin MSP 111.1 provides pictorial 
diagrams and descriptive information on 
company’s PowrAmp Model P, an elec- 
tronic low-voltage linear amplifier de- 
signed to increase the speed and accuracy 
of low level d-c voltage measurements 
Discusses performance and construction 
features of the amplifier, and describes 
some applications. Hagan Corp 


LUBRICATION 
271 Turbine Lubrication — The 


special problems of turbine lubrication are 
discussed in 8-pp Bulletin TU-1. Tells how 
purifiers keep power units in service; dis- 
cusses inhibited and uninhibited oils, 
company’s process for reducing sludge 
formation within lubrication system. Illus- 
trated with diagrams of typical installa- 
tions. DeLaval Separator Co 


272 Bearing Lubrication — Vol. 
XL, No. 10 of this company’s Lubrication 
magazine provides an excellent 12-pp 
article on industrial bearing lubrication 
Illustrated with photes and drawings, text 
covers such subjects as bearing design; 
bearing surfaces; bearing overhaul; aspects 
of lubrication, including factors involved 
in choice of turbine oils and diesel lubri- 


GOODALL 


EXPANSION JOINTS 


Because they are made of rub- 
ber, Goodall Expansion Joints 
have certain advantages stem- 
ming from rubber’s natural 
characteristics. Among these 
are the following: 


1—LONGER SERVICE LIFE. Continuous movement during expansion 
and contraction actually keeps the rubber joint ‘“‘alive.’”’ There is no de- 
terioration through embrittlement or corrosion. 


2—SENSITIVE RESPONSE TO PRESSURE. Only the slightest pres- 
sure is required to create movement in the rubber joint, in any direction. 
Stress on metal pipe or other connected member is therefore reduced to an 


absolute minimum. 


3—EASIER TO INSTALL... 
for other types. Light in weight 


on new construction or as replacements 


short face-to-face dimensions... 


retaining rings or flanges quickly aligned and bolted. No gaskets required. 


4—AVAILABLE IN “FLANG-LOK” STYLE .. 


.a patented Goodall 


development which provides exceptional ease of installation; a far greater 
sealing face area than the standard right-angle style; and a seal that is 


completely non-metallic. 


Sizes 33" to 96’, I.D., for Pressures up to 
125 lbs. P.S.I. and / or Vacuum 
SEND FOR ILLUSTRATED BOOKLET, OR CONTACT OUR NEAREST BRANCH 


“if it’s GOODALL, it MUST be GOOD!” 


Standard of Quality—Since 1870 


GOODAL 


HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 


Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J. 
Branches and Distributors Throughout the United States and in Canade 
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cants, and the deleterious effects of mois- 
ture; and the life expectancy of bearing 
lubricants. The Texas Co 


273 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil offering protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties. Standard Oil Co. (Ind.) 


274 Lithium Soap Greases — This 
product information bulletin details qual- 
ities and specifications of company’s multi- 
purpose lithium soap industrial greases 
Advantages of multi-purpose grease use 
such as prevention of lubricant misappli- 
cation, simplified maintenance procedures 
discussed, together with performance char- 
acteristics. Sinclair Refining Co 


OTHER EQUIPMENT 


275 Preheating Combustion Air — 
This well-illustrated 36-pp booklet explains 
fuel savings and increased performance 
made possible by using waste heat in 
flue gases to preheat incoming combustion 
air. Also covers increased boiler output, 
ability to use lower grade fuels, other 
advantages afforded. Booklet contrasts 
regenerative with recuperative preheaters; 
explains operating principle and structural! 
details of the Ljungstrom air preheater 
Applications for other than power boilers 
are also covered. Air Preheater Corp. 


276 Product Guide — Manufactur- 
ing facilities for company’s line of steam 
turbines, turbine generators, ship propul- 
sion units, feed pumps, centrifugal com- 
pressors, blowers, centrifugal pumps, re- 
duction gear, and other products are 
described in this profusely illustrated 
50-pp catalog. Photos show manufacturing 
procedure. De Laval Steam Turbine Co 





You'll save time in ordering 
catalogs by using the Reader 
Service Cards on page 125. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











277 Steam Condensers — Some re- 
cent additions to this company’s power 
plant condenser installations are pictured 
and described briefly in this 24-pp booklet 
Also included are an engineering section 
on condenser design factors, and sections 
devoted to air removal equipment, to 
steam condenser specialties, and to main- 
tenance services available. Condenser Serv- 
ice & Engineering Co., Inc. 


278 Steam Turbines — The advan- 
tages of company’s solid wheel turbines, 
axial flow turbines, single stage and multi- 
stage, are outlined in illustrated Bulletin 
8-140. Describes various models in their 
line and includes application photos. The 
Terry Steam Turbine Co 


279 Turbine Speed Control— 
Thirty-pp wire-bound Bulletin H-21 is 
titled, ‘‘Fundamentals of Turbine Speed 
Control.” It is an elaborately illustrated, 
educational booklet intended to clarify the 
operation of common types of automatic 
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INCLINED PORT 
ROTATING PUMP 


SIMS 


VALVES 


Guaranteed fo: 


1. REDUCE Seat and Disc Wear. 

2. INCREASE Pump Capacity. 

3. REDUCE Maintenance Costs. 

4. WORK Efficiently in Light or 

Heavy Liquids. 

Sims Valves are available for all 

reciprocating pumps from stock. 
Write for New Catalog PE-9 


PUMP VALVE CO., INC. 


1314 Park Avenue Hoboken, N. J. 
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FOR: 


CHIMNEYS 


FURNACE 
WORK 


BOILER 
SETTINGS 
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BRANCHES: CHICAGO 

BOSTON . PHILADELPHIA . CLEVELAND 
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speed control for steam turbines. An in- 
troductory section covers general funda- 
mentals of automatic control systems, and 
includes a key to control terminology 
Simplified diagrams show operating prin- 
ciples of actual control systems. Elliott Co. 


280 Heat Transfer Apparatus — 
Condensed Bulletin HT-1 highlights rep- 
resentative products in company’s line of 
heat transfer equipment. Includes oil 
heaters and coolers, strainers, evaporators 
heat exchangers, radiafin air coolers, tubes, 
pipes, and coils. Cross-section views of 
typical units are shown; brief descriptions 
given. Schutte and Koerting Co. 


281 Packings and Gaskets — Cata- 
log P-100C, 32 pp, covers 95 most popular 
packings and gaskets in company’s line, 
furnishing details of construction, service 
recommendations and size information. 
Includes charts showing applications. 
Packing Div., Raybestos-Manhattan, Inc. 


282 Conveyor Belt Chart — Engi- 
neering data for standard conveyor belt 
constructions is given in this chart and ac- 
companying sheet. Strength characteristics 
of eight popular ply and material com- 
binations of conveyor belt 
are provided. Each property is printed on 
the chart in a different color to facilitate 
comparison. Quaker Rubber Corp., 
H. K. Porter Co., Ine. 


283 High Temp Compound — This 
folder describes Thred-Gard, a high tem- 
perature compound designed to eliminate 
seizing and galling and lubricate threaded 
surfaces. Tells its use as thread lubricant 
and in other applications in power plants, 
others. Crane Packing Co. 


284 Technical Refrigeration — 
Twelve-pp Bulletin 754 covers a complete 
line of environmental testing and process- 
Provides illustrations and 
specifications on recently redesigned al- 
titude, humidity, low temperature and 
prefabricated test chambers as well as 
testing equipment. Includes 


positive protection of metal equipment 
from the effects of corrosion and abrasion 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber or 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings available 
for application by plant personnel. Goodall 
Rubber Co. 


286 Sectional Condenser — Bulle- 
tin 131 shows benefits of sectional-design 
refrigeration condensers for 100 to 240 
tons refrigeration capacity and explains 
their functions with diagrams and insta!la- 
tion photos. A cutaway shows component 
parts. Niagara Blower Co 


287 Precipitation Products— 
Twelve-pp Bulletin G406 contains helpful 
information on company’s various precipi- 
tation products, including electrical pre- 
cipitators, multiclone mechanical dust 
collectors, combination multiclone-precipi- 
tator units, Dualaire filter-type dust col- 
lectors and Holo-Flite processors. Also 
illustrates a number of typical installa- 
tions. Western Precipitation Corp 


288 Pyrometers, Thermometers — 
Bulletin GEC-1324A describes features, 
accessories, application, specifications and 
special calibration of instruments for tem- 
perature indication and control of indus- 
trial processes. General Electric Co. 


constructions | 


Div., | 


| tower. 
| supply of cooling water and consist- 


285 Corrosion, Abrasion Control | 
— Modern practices and products for the 


| This Niagara Aero After Cooler also cools 
compressor jacket and intercooler water. 


COMPRESSED AIR 
® Lower in Cost 
® Drier and Cooler 


THE NIAGARA AERO AFTER 
COOLER offers a completely self- 


|contained method replacing both 


shell-and-tube cooler and cooling 
It is independent of a large 


ently reduces compressed air tem- 
peratures to below ambient. 

Drier air gives you better operation 
and lower costs in using all air- 


| operated automatic instruments, tools 
|and machines, paint spraying, sand 
blasting and moisture-free air cleaning. 


Direct saving in the cost of cool- 
ing water saves the price of the 
Niagara Aero After Cooler in less 
than two years. 

Niagara Aero After Cooler as- 
|sures all these benefits because it 
|cools compressed air or gas below the 
temperature of surrounding at- 
mosphere; there can be no further 
condensation in your air lines. It 
condenses the moisture by passing 
the air through a coil on the surface 
of which water is evaporated, trans- 
ferring the heat to the atmosphere. It 
is installed outdoors, protected from 
freezing in winter, proven in service 
on the largest plant utility systems. 





Write for Bulletin No. 130 


NIAGARA BLOWER COMPANY 


Dept. E, 405 Lexington Ave. 
NEW YORK 17, N. Y. 
District “ey in 


Principal Cities of U.S. and Canada 
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NEW 
ENGINEERING 
BOOKS 


Proceedings of the American Power Con- 
ference, Volume XVII, 1955. Cloth binding, 
722 pages, 914 by 6 in. Published by Illinois 
Institute of Technology, Technology Ce: 
ter, Chicago 16, Ill. Price $6.00 

rhe 


because 


is held 


a national 


American Power Conference 


many feel the need for 


forum on problems and developments con 


cerning the power industry. The proceed- 
ings of the American Power Conference are 
published for the same reason. They are ex 
tremely valuabk 
All papers presented at this affair are 
brought together in the proceedings and 
cover subjects such as the following: 
Research in the electric utility industry 

Engineering opportunities in the electric 
utility industry 

Human resources in the technological 
future 

Solar ene rg 

\re public power programs in the public 
interest? 


Industrial development of atomic energy 








Here is a sure way to cut down on expensive tube replacement, as 
well as maintenance and down time. By installing “John Crane” 
Condenser Tube Protectors, you can protect new tubes against inlet 


end erosion and abrasion... 


extend the life of your present tubes. 


The cost of “John Crane’’ Condenser Tube Protectors is negli- 
gible compared to the increased tube life and protection against 
damage they provide. They can quickly and easily be installed . . . 
in the majority of cases without removal of the water box head. 


Available in %” 


16 and 18-BWG, %” 16 and 18-BWG, %” 


18-BWG and 1” 14 and 18-BWG tube sizes. 
Now is the time to save on condenser tubes. Get full facts from Crane 
Packing Co., 6429 Oakton St., Morton Grove, IIl. (Chicago Suburb). 
In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


MECHANICAL PACKINGS SHAFT SEALS 


U 
TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 
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Progress in nuclear technology for power 
generation 

Central station power plants 

Cooling towers for central station plants 

Gas turbines for power plants 

Water resources 

Water technology 

Electrical system planning 

Electrical equipment 

Electronic applications 

Computers and network analyzers 

It is apparent that the subjects discussed 
range from the state of the industry to the 
state of the art of many technological fields 
within that industry. We believe this collec- 
tion of papers, expertly prepared in book 
than the $6 


paration and 


form, to be worth far more 


charge made to cover pr 


printing costs 


Y 2 & 


Air Pollution and Abatement Manual, by 


Manufacturing Chemists’ Association, Inc. 
paper binding, 
the Manu 
facturing Chemists’ Inc. 1625 
Eve St., N.W., Washington 6, D. C., 1954 


Price, free to federal, state and municipal 


12 chapters, 844 x 11 in.; 
loose-leaf binder. Published by 


Association, 


officials directly charged with air pollution 
control; $6.00 to others 

This thirteen-chapter manual has evolved 
chapter by chapter under the supervision 
of a sixteen-man air pollution committee of 
the 
It comprises an encyclopedic summary of 


Manufacturing Chemists’ Association. 
the important research work in this field. 
It has required nearly five years of hard 
work to bring it to its present state of com 
pletion. If anyone believes air pollution con 
trol to be a simple subject, leave a copy of 
this manual on his desk. While it does not 
strive for complexity, it leaves no doubt 
that the subject is very complex. Working 
equations presented with each section bring 
the discussions down to earth where they 
can be applied by working engineers. 

This book is not limited to discussions of 
the fly ash problem, but considers all the 
atmospheric pollutance encountered in in- 
dustry today. It also considers the atmos- 
phere’s role and the atmosphere’s behavior 
in disbursing and diluting these pollutants. 

The ultimate aim of this manual is to 
give aid to industry in achieving abatement 
of air pollution by the most effective means 
and at the lowest ultimate cost. It is thought 
provoking, fairly well written, and extremely 
useful if air pollution is one of your problems. 


2 2 


Framework for Atomic Industry by 
Herbert S. Marks and George F. Trow- 
bridge — 277 pages — 9 by 1114 in.; flexible 
plastic binding. Published by the Bureau of 
National Affairs, Inc., Washington 7, D. C., 
1955. Price $12.50. 

This book is a commentary on the Atomic 
Energy Act of 1954. Its purpose is to describe 
the changes, which the Atomic Energy Act 
of 1954 makes in prior law, especially as the 


| changes affect the opportunity for private 
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LEADING IN LIQUID-HANDLING 
EQUIPMENT FOR INDUSTRY 


METERING — Wherever liquids are 


handled for power, 
process or production, 
Bowser engineers work 
with plant engineers to 
improve efficiency. 


Bowser meters record 
and control fuel and 
industrial liquids for 
accurate accounting. 


FILTERING 


Bowser-filtered fuel 
protects costly equip- 
ment. Replaceable car- 
tridges deliver clean, 
polished filtrate at 

low cost. Used for 

fuel and process liquids. 


Bowser systems keep lube oils dry and 
clean. Stop bearing failures. Oil lasts 
longer. Power equipment is protected. 


Write for data. 


BOWSER REGIONAL OFFICES 


ATLANTA + BOSTON + CHICAGO «» CLEVELAND + DALLAS 
AND SERVICE KANSAS CITY » LOS ANGELES » NEW YORK + SAN FRANCISCO 


v Ee ’ 
. BOWSER, INC., 1351 E. CREIGHTON, FORT WAYNE, INDIANA 
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NAGLE PUMPS won out on this 
“pump-killing” job! 


Since 1946 Nagle 4" 
type "T", frame 119 L 
horizontal shaft, centrifugal 
pumps have yielded high 
erformance handling a 
fighly abrasive and heavy 
mixture of asbestos and port- 
land cement, at a plant of 
Flintkote Co.—just the kind 
of gruelling application for 
which NAGLE PUMPS are 
designed. Water-end parts 
are abrasion resistant, highly 
effective stuffing box is : 
readily accessible and slippage seal easily adjusted. Split bearing stand 
can be quickly dismantled, but that's seldom necessary. 


NAGLE PUMPS are establishing fine performance records in abusive 
—— where ordinary pumps fail, such as in chemical and petro- 
chemical plants, atomic energy plants, mines, mills and quarries. 


Send for Catalog 5206. 
NAGLE PUMPS, INC. 


1229 CENTER AVE.. CHICAGO HEIGHTS. ILL. 


seaee 


FOR ABRASIVE ~ AND CORROSIVE APPLICATIONs 
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[ UNMATCHED ACCURACY 
at highest 
working pressures 


At pressures up to 2000 psi, 
this Meriam Manometer 
provides critically accurate 
flow or differential pressure 
measurement. Constructed 
of solid bar stock steel, all 
parts are precision fitted, 
hand lapped. Each unit 
is cold hydraulic test- 

ed to 5000 psi. 


Meriam provides 
basic simplicity... 
and permanent ac- 
curacy ininstrumen- 
tation ... extending 
to the highest oper- 
ating pressures 


* Heot treated gloss 


bar cover 


* Stainless stee! back 


ing bor 


*% Ranges to 70 


inches mercury 


Write for Bulletin C-12 


Meciam Manometer Instrumentation 
far pressuces, vacuums, 
flows. lguid level. 


INSTRUMENT COMPANY 
10920 Madison Ave. « Cleveland 2, Ohio 
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A Complete 
Line of 
COMBUSTION 


ACCESSORIES 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
and Frame, top 
hinged, ratchet 
type, heavy duty, 
for manual con- 
trol. Surfaces are 
machined to a 
close fit. 








Fuel Oil Suction 
Strainer, single type 
Large basket area 
insures low pressure 
drop; cover and bas- 
ket easily removed 
for cleaning 


Wide-View Peep 
hole, safety, cur 
tain type. Cobalt 
glass removed to 
show bearing sur 
face for curtain 
Curtain halves are 
interlocked—open 
simultaneously 


Aeon 


oyanee L, 
_ 


Ignition Port with 
Refractory Tile No 
M896 for use 
with standard 3° 
pipe. Also serves 


as a peephole 

7 Furnace Relief and Access 
- | Door, heavy construction 
}"s i] practically air tight. Door 
i & casting correctly weighted, 
 . BA lined with plastic refrac 
H tory retained by imbeddeu 
grill; with observation port 

and cover 


— 


Fuel Oil Heater, 
Self-Cleaning 

Spiral Coil Type 

High oil velocity 
in coil, resultant 
turbulence pre 

vents carbon for- 
mation. No internal 
connections or 
joints 


‘right combination’ for you in achieving 
moximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gas or Combination Oil & 
Gas Burning Equipment; NATIONAL AIROIL Com- 
bustion Accessories; ond, NATIONAL AIROIL 
Engineering Consultation. May we be of help to 
you in accomplishing your particular installation 
or in solving thet difficult problem? 


The 


CHEMICAL-PETROLEUM DIVISION 
NATIONAL AIROIL 
BURNER CO., INC. 

1268 Fla ee 


Southwestern Division 


2512 Sovth Bouvlevord, Houston 6 


34, PA 

Texas 

IMOUSTRIAL OfL BURNERS, GAS BURNERS. 
AMD FURNACE EQUIPMENT 
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continued from page 142 


interests to take a larger part in the develop 


ment of atomic energy. It is divided into 
two parts 

[he first is called ‘‘Major changes in the 

It consists of chapters, which describe: 
1. The background of the new law 

The 


naterials in privat 


scheme of control of facilities and 
hands 

3. Control of information 

+. Patents 

>. Power polic 

6. Government aid to industry 

International activities 

8. The 
Joint Committee on 
Atomic Energy 


partment of Defense 


function of the (¢ ongressional 
Atomic Energy; the 
Commission and the De 

he second part is called: ‘‘The System of 
Licensing and Regulation”. It consists of 
chapters which expand the summary chap 
ter in Part | on the subject of ‘‘Control of 
facilities and materials” 

There are four appendices 

A. The text of the new law 

B. The text of the 1946 law 

C. Report of the Joint 


Atomic Energy on the new 


Congressional 
Committee on 
Lage 
law 


D The Stateme 


on the conference 


nt of the House Managers 
report on the new legisla 
tion 

* : * 


General Physics by Oswald Blackwood 
ind William Kelly. Second Edition, 614 by 
914 in., 704 pages, cloth. John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16, N. Y. 
1955. Price $6.75 

This book the 


fundamentals of physics clearly and logically. 


was written to present 
The second edition treats physics as a vital 
science. It develops topics through the use 
of the reader’s common knowledge and ex 
perience. The 
in aid to understanding.rather than an in 


book’s mathematics serve as 
cumbrance. Using simple, direct language, 
the authors present familiar examples; the 
the human 
body, television and such things to illustrate 


sutomobile, a favorite sport, 
the fundamental principles. 
The second edition has been almost en- 
tirely rewritten. It incorporates a number of | 
changes in design to increase its teaching | 
value. The gas pressure equasion has been | 
modified to explain the molar heats of a| 
perfect gas. The treatment of the Bohr atom | 
has been clarified and expanded, and there is | 
ample discussion of such topics as the equa- 
tion for the electric potential of a point} 
charge, Kirchhoff’s laws, nuclear energy and 
cosmic rays. 
The first edition of this book appeared | 
twelve years ago and went through nine 
printings. Aside from its value in a class- | 
room, this is an excellent modern book on 
physics of interest to engineers and techni- 


cians 1n indust: y 


Jerguson~ 


TRUSCALE | 
| Remote Reading Gages 


4 


Available with 
Explosion Proof 
Iluminators. 


Full 180° Visibility 
Accuracy to '/2 of 1% 


You get full 180° visibility with the new 
Jerguson Truscale Gages with the Convex 
Scale. Scale markings are directly on the 
convex face and the indicator goes clear 
around the convex surface. You can bring 
your liquid level down to the control room 
floor, or other remote point and can 
see it from anywhere in the room .. . can 
check a whole line-up of Truscales with one 
look from any point. 

. Sensi- 
Simple 
with 


Truscale is really accurate too 
tive to of 1% of scale reading 
trouble-free construction. Available 
signal horns, lights and up to six repeaters 
for other auxiliary points 


New design boiler water gage 
gives maximum visibility 


Jerguson's unique offset sin- 
gle piece gage chamber gives 
you more inches of visibility 
with no blind spots. Special 
valve with horizontal loop 
keeps the strain off the gage 
under varying conditions of 
expansion and contraction 
Send for complete data on Jer- 


guson Convex Scale Truscales ... 
and Boiler W ater Gages. 


Gages and Valves for the 

Observation of Liquids and Level: 

JERGUSON GAGE & VALVE COMPANY 

100 Felisway, Somerville 45, Mass. 
Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 
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: Atomic Energy Research at Harwell b 
— Get yee Done K. E. B. Jay. First Edition, 534 by 8%% in., 
e 142 pages. The Philosophical Library, Inc., 
tter an Faster 15 East 40th St., New York, N. Y., 1955 

Price $4.75. 
peo This book from the United Kingdom 
Atomic Energy Authority carries forward 


aioe the story of the atomic energy research es 


aor yest seaeeann ® ; et 
tablishment from the point at which it was 


sencececs [ees 
ja left in their last book (Harwell — the Brit 


ish Atomic Energy Research Establishment) 
up to August 1954, when the United King 


dom Energy Authority took over from th pp A Cc ke G 9 
It describes the work A & D 


minister of supply. 
done at Harwell between 1951 and 1954 and, D E i re) N ‘ Zz 
in addition, changes in the regulation about = & R ay 
the release of secret information have made 
: Bis Right, standardized 
: s te ? - Bed 

it possible to discus in more detail some of Sacedol 100 Phinad Ded Den 
the subjects, which were only mentioned in lonizer available in four 

. sizes for maximum flow 
general terms in the earlier book. rates ranging from 150 to 


BOARDMASTER VISUAL CONTROL jay The author is princ'pal scientific officer 1000 gals. per hr. 


vy Gives Graphic Picture—Saves Time, Saves | at Harwell since 1947. , 
_ Money, Prevents Errors | The book is divided into two parts. Part 

yy Simple to operate—Type or Write on Cards, 
Snap in Grooves 2 
vx Ideal for Production, Traffic, Inventory, Sched- | lishment, 

uling, Sales, Etc. | technical readers. Part 2 deals in more detail 

vr Made of Metal, Compact and Attractive. Over | with selective researches and is written for 

100,000 in Use , ee aeae 

$ 50 | scientific readers, who have not specialized 

Full price 49 with cards in the various fields discussed. 

This is a most excellent book for anyone Left, typical Model 
24-PAGE BOOKLET NO. 10-D Aine k | betew done oh LU or HB Two-Bed 
FREE wishing to know what is being done in th Se-deulnde. anal 


wi t ligation - . ; ‘ee , eac 
ithout Obligatio field of atomic energy in England. series made in six 
sizes covering maxi- 


Write for Your Copy Today mum flow rates rang- 
ing from 150 to 1000 


GRAPHIC SYSTEMS gals. per hr. 


™55 West 42nd Street * New York 36, N. Y. 
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AND TESTED AT FACTORY 


If you can determine the capacity and flow 
rate you need, you can pick out a ready- 
made ILLCO-WAY unit that is all set to be 
hooked into your lines and go to work. 


: a Three series of models are designed to 
Soe provide different degrees of water purifi- 
: ' ‘.. cation and different types of treatment, as 


‘ required by individual situations. All 
FUEL . “ models and sizes have been thoroughly 
time-tested and have proved highly satis- 


OIL = factory in hundreds of installations. 


READY TO OPERATE 


UNITS AS SOON AS CONNECTED 


; ; Each one of these “packaged” De-Ionizers 
mn this plant is assembled at the factory, the resins put 
in the tanks, and the completed unit given 
a working test. Then, without dismantling 
in any way, it is crated, and is ready for 
Here is a typical 2 unit installation of up—has no heater. The capacity is 3 shipment. For full details and specifications, 
Enco fuel oil pump sets—selected to gpm of No. 2 oil at 300 psig pressure. write... 
take care of all the requirements of a 
building materials manufacturer. 
The Large Unit has 2 pumps and 
2 heaters, completely automatic and 
arranged for operation with either 
heater, or either pump—or both. With Cpanes, - h 
one heater and pump the Capacity 1s Complete details including the 10 } 10k Cc ange 
11 gpm Bunker C oil at 300 psig pres- important features of Enco fuel o 
sure, and temperature rise from 90F heating and pumping sets are given in 
to 230F. Bulletin OBS3. Copies gladly senc nian ua 840 CEDAR ST. 
The Small Unit is for cold starting upon request. ROCKFORD, 
ILLINOIS 


THE ENGINEER COMPANY, 75 West Street, New York 6, N. Y. 
NEW YORK OFFICE: 141 E. 44TH ST., NEW YORK 17, N.Y. 


In Canada: Rock Utilities Ltd., 80 Jean Talon St. W., Montreal, P. Q. ee 
Peleer Gaterpelece, 376 York 90. tendon, Gatuslo acini CANADIAN DIST: PUMPS & SOFTENERS, LTD. LONDON, ONT. 
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1 treats of the major programs of the estab 
and is written primarily for non 

















All Enco sets are individually de- 
signed, each for specific plant condi- 
tions—for easy installation, low 


maintenance and minimum carefree LLINOIS WATER TREATMENT CO 
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CLASSIFIED ADVERTISING 





PROJECT ENGINEERS ELECTRIC UTILITY 
ange engineering and construction PERSONNEL 


firm has permanent staff positions 
, for graduate chanical en- 

pi A pacuate mechanical om + CHIEF POWER SYSTEM ENGINEER 

gineers with 3 years minimum ex- 

perience as Project Engineer in © CHIEF TRANSMISSION AND 

DISTRIBUTION ENGINEER 

* POWER PLANT SHIFT SUPERVISORS 

* CONTROL ROOM OPERATORS 


i. 
erry 4 


vine 


« . 
Fa pote teers 
a 
he pte, 
aoe 


Paes 


design of steam electric power 


La 


plants. Salary will be commensurate 


* 


aRSE 


with experience and ability Excel- 


lent working conditions 
a ; * ‘= pal | . for a Utility in Central America, con- 
Please give full details includ- sisting of a new high pressure 30,000 KW 
ing personal data, education, ex- Steam Power Plant, an existing 10,000 KW 
a "es - Diesel Power Plant, 170 miles Transmission 
perience and salary desired in your Lines, and Distribution Systems in one large 
reply. Write or call collect, to: city and 15 outlying towns. Minimum 5 
years’ experience. Good working conditions 
with initial contract for 2 years with option 
THE KULJIAN CORPORATION for renewal. Working knowledge of Spanish 
desirable, but not necessary. All applications 
1200 N. Broad St., Philadelphia 21, Pa. will be acknowledged. In reply, state age, 
9000 experience, education, salary expected, and 
Stevenson 2 availability date. Box 1713, Power Ewnar- 


MAJOR 
J0B 
ADVANTAGES 


now offered by 


—" 
bios Fes 
wie 


rere 


SNL 
PSF pad) 


rh 








NEERING, 110 8. Dearborn St., Chicago 3, Ill. 





Ss. 





ray 





tr, 





Ae 
t 


DU PONT ELLIOTT GENERATOR—For Sale! . 
‘ *ractically new 200 KW steam turbine generator, 
% Ane as ead me Mi ine in food processing plant in STEAM AND POWER ENGINEER 


. Memphis, Tenn. for last ten years, cost new then 

more than $13,000: can be converted from DC to A permanent position for a graduate engineer with 
AC for $5,135. Today's new price, approx. $18,000 experience in steam-electric powerplant design is 
~~ red subject to prior sale for immediate delivery, available in a large diversified pulp and paper manu- 
o.b Memphis complete at « amg! $7,500. Might take facturing ‘plant in the Upper Midwest. Our em- 
less for quick sale Dealers invited. Details by ployees know of this opening. Reply giving personal, 
writing Box 1716, Power ENGineerine, 110 5 educational, and work history together with salary 
Dessbaen St., Chicago 3, Ill thinking. Your reply will be kept strictly confiden- 
tial. Write Box 1714, Power ENGIneerIne, 110 5 
Dearborn St., Chicago 3, Ill 


Interesting, challenging, 
professional work assignments. 


Be bess 
st 4 


SEAS AH 


Long-range company programs 
assuring stability. 





WANTED: i 
: Williams GA size 30, 40 or 50 hammermill 
Promotion-from-within : or equivalent, with or without drive. Give 


policy assuring opportunities condition, name plate* data, including PROFESSIONAL SERVICES 


for advancement. serial and lowest cash price. Mr. B. A. 
Davis, Room 3224, 105 West..Adams 
Street Chicago Illinois . . Fins ancial 


64350. THE LUMMUS COMPANY 


Engineers and Constructors 


=: 
SS. 





Tees 





# 


3 


Varied technical and 
administrative training 
programs. 





MECHANICAL ENGINEERS * 
With 3 to 10 years experience in central 385 Madison Avenue, New York, N. Y. 
p= 
IMMEDIATE OPENINGS FOR: ; station power plant design. Permanent ee , 
position with fine opportunity ior advance- —— _ eo j — te, 
’ . < « ague— ontrea aracas-— 

Power Designers 3 ment. Comprehensive fringe _ benefits. 
Heating & Ventilating Designers Write stating education, experience and 
salary desired. Duke,Power Company; 

Apply today for a position that : Employment Office, P.O. Box 2178, Char- J, E. SIRRINE COMPANY 
will allow you to realize your full lotte, N. C. Engineers 
~aiheina-alisamaadinene | | Oemet Peiror Plots, Isdectrial, Plante,’ Me 
\ r« F de re e Preas- L electric Power Plants, Industria an eo 
ae MECHANICAL DRAFTSMAN chanical and Operating 


ingly important field 
Surveys, Appraisals @ Plans 
© Reports 


“ee 
. 


rae 





7 


. 
. 





- 


Aa -bo9 
Fh 52 


+ 


hts 


Experienced in power plant piping. Won- 

Pl sail na , : derful opportunity. Comprehensive fringe . 

ease senc com ple € resume, ine s benefits. W rite stating education, experi- Greenville, South Carolina 
cluding details of education and : > 

emeesintahie ence and salary desired. Duke Power | 

Company; Employme nt Office; P.O. Box 


Mr. T. J. Donovan 2178, Charlotte, N. C 
Engineering Department 


Bi sist bl 


4 
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Sy 
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size 


To the fathers of sons now 
in the service 


Pas 7 
SAE SS 


Hid 


1} 


bo 


steed: 


Better Things for Better Living If your boy is a recent college 
--Shreugh Chemistry 3 graduate soon to finish his Military 
Service, have him write to Box 


si |. du Pont de Nemours & Co., Ine. : 1717, Power ENGINEERING, Chi- 
Wilmington 98, Delaware ; cago 3, Ill. to obtain details about : er : 
: ’ eer doing Sales MAGRIFYING seesieteeesee 











Ress 


Lay 





= Sew, 
t 


333 


an interesting career doing 


Promotional Work with one of the ; 
largest and oldest. metal producing »— PRESSURE GASKETS 
companies. All sizes to fit your Ta. 
ERNST WATER COLUMN 2a 
Send for Catalog LiviNeSTON, ri 4. 
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Always Available - Luichly ‘¢ 


RHOPAC Top Quality 


Gaskets and Tapes. Making gaskets and 
tapes from top quality Asbestos Wire 
Inserted Cloth is a Rhopac specialty. 
Specify Rhopac boiler gaskets, folded 
tapes (plain or tadpole), and retort door 
packing. Prompt service — low prices. 


Sheet Gasket Materials. All standard 
gosket materials in various thicknesses 
kept in stock at all times — available in 
sheet or roll form. Your order will receive 
immediate attention. 


Rhopac Packing Hooks. A packing ex- 
tractor whose flexible shaft greatly sim- 
plifies the removing of old, worn-out 
packing. In set of 3 handy sizes — other 
sizes available. A great time and labor 
saver, 


Mechanical Packings. We stock a wide 
selection of high temperature, high pres- 
sure and all standard types of packing. 
Special requirements are also developed 
and produced on short notice. 


O2 See Rhopac on All Gasket and 


Impartial advice 
on steam trapping 


eeeeeeveeeeeeeeee 


Jt 


1 thermodynamic 
eeseeeeeeeeeeeee 


2 Thermostatic 


3 Float-Thermostatic 


5 reasons why 
Sarco can give it 


T PAYS to remember that 
Sarco’s recommendations 
are not influenced by a limited 
range of steam traps...for 
Sarco, and only Sarco, makes 
all 5 different types. 
Undivided responsibility 
for all your steam traps is an- 
other advantage offered only 
by Sarco...the only maker of 
all 5 DIFFERENT steam traps... 
not merely variations of one 
type. 
Write for the 5 steam trap 


img 
Packing Problems ts 
Exceptional 4 Comite Sushet 
yr Khopac, Inc. eeeeeeeeeeeeeee 
oot 


bulletins to Sarco Company, 
Inc., Empire State Bldg., New 
York 1, N. Y. 


SARCO 
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Qualit 
— 3401 Cleveland Avenue, Skokie, Illinois 


Manufacturers of mechanical packings, industrial and boiler 
5 Liquid Expansion 


gaskets, steel rule dies, flexible packing hooks 











S ign Your 


DECLARATION OF 


wetter = peers 


detect O. 
INDEPENDENCE ‘7 FEED WATER 


Continuous records of the oxygen dissolved in 
boiler feed water and of the hydrogen entrained 
in steam, indicate when corrective measures are 
necessary to prevent otherwise unsuspected 
and costly corrosion. Cambridge Analyzers 
measure and record dissolved oxygen directly. 
The hydrogen in the steam is measured and 
indicates the quantity of oxygen set free by 
dissociation. Cambridge Instruments are avail- 
able for continuously recording either O» or H: 
separately, or O2 and H; simultaneously. 


Send for Bulletin 148 B.P. 


. CAMBRIDGE 
U. S. Savings Bonds! INSTRUMENT CO., INC. 


3523 Grand Central Terminal, N. Y. 17, N. Y. 


Pioneer Manufacturers of Precision Instruments 
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KOR 


THE COMPLETE 
FUEL OIL TREATMENT 








BURN =a OIL? 
J 





DOES YOUR TREATMENT DO ANYTHING 
BUT DISSOLVE SLUDGE? 


SEEING IS BELIEVING 


TAKE A LOOK AT THE TUBES AND HEATING SURFACES IN YOUR 
BOILERS—If the tubes are covered with a moist soot or if carbon scale is 
present which can only be scraped off then the treatment you use is not doing 
oa complete job 


SWITCH TO KOR 


KOR completely oxidizes all combustible deposits on convection surfaces, 
superheaters, air preheaters, water walls, economizers, breechings, and stacks; 
and as a sludge dispersant it defies comparison. 

You've Heard About It You've Read About It Investigate and Try It 


© WRITE FOR’ BULLETIN NO. 1515544 ¢ 


KOR CORPORATION 
Jth AVENUE, GARY, 








600 WEST S 
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MARLA‘ soray tuszicanr 


USE ON ALL GEARS NOT RUNNING IN OIL 


Absolutely Nothing Else Like It! 


OUTLASTS ORDINARY LUBES 5-to-1 
STICKS TO METAL 
« ECONOMICAL—Spray container re- 4. CLEAN—No drip . . . no throw off... 
duces lubrication time. Long lasting no clean up of excess lubricant. Will 
film. One can covers approximately 25 not drip in hot or steamy areas. 


sq. ft. of surface with no waste. - SPRAY—Assures perfect lubrication 


even to the most hard-to-get-at areas. 


- HANDY—Marla Spray Lubricant can 
be carried easily and is always ready 
for use. Eliminates the brush, paddle or 
any preheating. 


n «TO-USE—No f : ; 
EASY-TO — > oe - VERSATILE—A superior lubricant also 
Ease of application Graswrages and for cams, reciprocating actions, mono 
assures complete lubrication of open rails, guides, chains, sprockets and 
gears. cables. 


oOOC CCC OCHRE ORE EEOC CCS 608 & 6PM POS. YOUR fant 
Case of Six — 1 2-ounce Cans $10.74 Case of Twelve — 1 2-ounce Cons $21.00 
Jobber Inquiries Invited 
MANUFACTURED AND GUARANTEED BY 


ROTHLAN CORP. - 218 istiets Avene 


ST. LOUIS 8, MISSOURI 
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. HEAVY DUTY—The finest extreme 
pressure adhesive lubricant there is for 
open geors. 








PUMPING PROBLEM 
GIVING YOU 
TROUBLE ? 


Get qualified help. 

Tell us about it. 

SK Gear Pumps, product of years of 
research and engineering experience, 
are solving problems in almost 

every industrial field —pumping 

many types of materials like 

alcohol, fuel oils, glue, wax, 

lube oils, resins, cellulose, heated 

oils, road tars. Some applications 
require only a top-quality standard 
pump. Ours are top-quality. Other 
applications demand something special. 
If so, we're ready to cooperate. 


We'd like to get acquainted 

—let us send you Bulletin 

17-A describing 

our pumps and engineering service 
Just write us. We'll send it. 


Schullé and Koerting 


COMPANY 
MANUFACTURING ENGINEERS 
2221 STATE ROAD, CORNWELLS HEIGHTS, BUCKSCOUNTY, PA. 
Jet Apparatus: | Rotameters & Flow | Valves: Ask for Heat Transfer | Gear Pump 
Ask for Condensed | Indicators: Ask | Condensed Bulle Apparatus: Ask | for B ] 
Bulletin J-1 for Condensed nV-l for Condensed 
Bulletin 18-RA Bulletin HT-1 
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hey’re Space Savers 


" Ellison MINIFIED 


DIAFRAM ACTUATED 
STRAIGHT LINE GAGES 


© For measuring draft, pressure, differential pressure 








© Unitized mechanism slips out front of case 
@ Internally illuminated 

© Standard scale ranges 6” to 8” . . . other ranges 
from 10” to 40” 


® Same foolproof mechanism as 
larger standard Ellison Draft Gages 


® Non-paraliax pointers 
© Long service life diafram 


Also MINIFIED Receiver Type Gages for 
Use With Pneumatic Transmitter 


Send for Bulletin 215 


ELLISON DRAFT GAGE CO. 


550 W. MONROE BLDG. Since 1896 CHICAGO 6, ILL. 


THE ELLISON LINE ALSO INCLUDES: 
Draft Gages, Bell and Diafram—linclined Draft Gages—Portable Inclined Vertica 
Tube Gages—Vertical Tube Gages—Oil, Heavy Liquid and Mercury—Single and Multi- 
Tube-Saturator Gages—U Gages—Stationary and Portable—Air Filter Gages—Dial 
and Inclined Tube Types—Pitot Tubes—U Poth Steam Cclorimeters—Portable Gos 
Analyzers-Orsat Type 
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STANDARD SK Type “BD” Heat Exchanger, 
two-pass design for service in petroleum, 
power, chemical processing, and other indus- 
tries. Also made in single-pass design. 


your headquarters 
for STANDARD 
or SPECIAL 
HEAT 
TRANSFER 
UNITS 


te 
SPECIAL SK Radiafin Air Cooler, one of 
two large coolers designed and manu- 
factured for a special project. SK wel- 
comes inquiries for special units— will- 
ingly offers experienced assistance. 


Get Full Details. Write for Bulletin HT-1. 


Schule and Koerting 


COMPANY 


jet Apparatus: | Rotameters & Flow | Valves 
Ask fo en ngicators: Ask 
Bullet - 
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touch with 


Che 
DYNAMITE ACTION. 


MORE EFFECTIVE THAN EVER—MARLA AERO SPRAY 
PENETRATING OIL GIVES YOU THE ADVANTAGES OF: 


1. SP RAY Assur io the most hard to get at objects 


SPEED Always y the touch of a button. The 


fastest acting non acid, 


s. EC ONOMIC AL 


eliminates wasted surplus and time in appli 


4.uH ANDY Carried lways ready for use. No chance for ingredients 
by e to air from a misplac ed cap 
5. VE RSATIL e ay Penetrating Oil is usec 4 to free the most corroded 
sits ews, pipe th wreads, bearings, bushings, pulleys, manifolds, valve 
guide *s, locks or ar 1y other stuck together metal part 


INDUSTRIAL PACKAGING & PRICE SCHEDULE F.O.B. ST. LOUIS, MO 
Case of Six 12-ounce Cans $9.00 Case of Twelve 12-ounce Cans $17.40 


ROTHLAN CORP. 3618 Laclede Ave. St. Louis 8, Mo. 


Specialists in Fine Penetrating Oil for Over Thirty Years 
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REACH All 


Overhead Valves 
without 
DANGER! 


REACH for 


Adjustable 
SPROCKET RIM 
with Chain Guide 


Eliminate dangerous catwalks, ladders, 
balconies, boxes, stools, etc. 

Prevent accidents, protect personnel 

Reach inaccessible areas easily 

Operate every valve from plant floor 

Easy to install and operate 

No maintenance; first cost, only cost 

Easy instructions with each unit 

Packed, completely assembled, one to a carton 
Fits any size valve wheel 

Your supplier carries complete stock 

Write for new descriptive Catalog sheet and prices: 


fsFolojo)lams STEAM SPECIALTY CO. 


4 BABBITT SQUARE, NEW BEDFORD, MASS., U.S.A. YU 
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‘troubled with RUST-SCALE 
or CONGESTION in your 
water supply systems? 


SAFE, ECONOMICAL = 
EASY TO USE... 


Used by thousands of in- 
dustrial plants, institutions, 

including hotels, apoart- 
ments and other buildings 
where water is used for 


drinking and cooking. CLEVELAND 13, OHIO 
40 YEARS OF PROGRESS AND STILL GROWING 
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In the 


PINK 


of Condition 


“CHAPMAN MOTOR UNITS 


We've done one thing for you. Chapman’s Motor 
Units . . . for operation of valves, floorstands and 
sluice gates .. . are in the best of condition for ac- 
curate performance and longer, lower cost life. 

We've made them as you like them. . . simplified 
them . . . streamlined them . . . taken off all the fat. 
In fact, when you look at a Chapman Motor Unit 
today, you can only find approximately half as many 
parts as on any other unit. 

This simplicity, combined with Chapman’s tra- 
ditional ruggedness, means less trouble and lower 
maintenance over a longer period of smooth, accu- 
rate performance. 

How can you go wrong? With Chapman Motor 
Units, the simplified design . . . the sturdy construc- 


tion... mean no drift; less slash, accurate microm- 
eter-controlled limit switch for predetermined seat 
tightness; quiet motor driven operation at all 
times. All at the lowest overall cost. 

No trouble with operating positions. Operation 
is assured at any angle. Rugged stub-tooth gears 
need no grease or oil. No trouble with operating 
conditions. All units are weatherproof . . . steam 
tight. No trouble even with installations. When used 
with floorstands they are completely wired at the 
factory . . . ready to connect with your leads. Easy 
and simple to install. 

Get our new catalog . . . Catalog 51... on 
Chapman motor units today. 


The Chapman Valve Manufacturing Co. 


INDIAN ORCHARD, MASSACHUSETTS 


For more data circle 601 on Post Card 





demineralize water 


(BY ION EXCHANGE) 


A 


9 ways to 


Uses low-cost anion exchanger and anion re- 
generant (soda ash). Typical use—removing 
soluble salts from water for ceramic mixes 
and slips or from rinse waters used before 
painting, mirror silvering, etc. 





NE oo ena Pia a 


Used for treating feedwater for boilers in gen- 
eral range of 600 to 1400 psi. Also (without 
degasifier) for removing impurities from plat- 
ing baths and recovering chromate from plat- 
ing rinses. 


PL IT ELL REE ALT 2 A NN AT IE NOSES Tie oh CALE SET: 


For raw water with high sulfate and chloride 
content. Low-cost Weakly Basic Anion Ex- 
changer removes major portion of electrolyte 
load. Countercurrent regeneration of anion 
units reduces operating costs. 


MON GEE OBL I A UPB a 





For same type of raw water as C. Counter- 
current regeneration of both cation and anion 
units cuts operation costs. 





For waters where alkalinity is a major part 
of the anion content. Polishing units require 
infrequent regeneration. Produces, at low 
cost, low-solids feedwater suitable for high 
pressure boilers (over 1400 psi). 








High flexibility of operation. Can operate in 
parallel for peak flows. Can maintain service 
flow during regeneration of either pair of 
units. 





Produces effluent of extremely high quality. 
Suitable for “super critical’ pressure boilers 
and atomic reactors. (Initial and operating 
costs are usually higher than for separate 
anion and cation units.) 





For raw water with high sulfate and chloride 
content. Two-step demineralizer reduces load 
on Mixed Bed unit, cuts operating cost. 
(Strongly Basic Anion Exchanger is used in 
place of Weakly Basic where raw water has 
high silica and alkalinity.) 


ORES oe oe. 





Recommended where alkalinity of raw water 
is high. Cation unit and Degasifier reduce 
load on Mixed Bed unit, cut operating costs. 








All of the above systems, with equipment 
and resins made by Permutit, are in com- 
mercial use. Other combinations are pos- 
sible—also use of special ion exchangers 
such as PERMUTIT SK for separating 
uranium oxide from other metallic ox- 
ides in ore. 

Most of these systems (C and higher) 
are used almost exclusively for demin- 


eralizing feedwater for high-pressure 
boilers . . . but the list of possible applica- 
tions in other fields is growing. 

If you have a problem ion exchange 
might solve, we'll be glad to study it with 
you and bring you the benefits of this 
experience. Address: The Permutit 


PERMUTIT 


rhymes with ‘‘compute it” 


ION EXCHANGE for Water Conditioning 


Company, Dept. PE9, 330 West 42nd St., Chemical Processing« Industrial Waste Treatment 


New York 36, N. Y. 
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